I 



jffla 1 







*0, 




HARDWARE 

'TIPPQ 

SCHWACHEN 
C128DJtftZTEILE 



STARTERS 



KIUIV 



"ii" ■■ 






sSLK 



5 ■ 3 



1 



■a 



CAPE - RETRO- 
PEKTIVE ZUR 

MMODORE 

»0 IN DEN 






ONLINE 



|«gPFU:if|irrtie 

SCOMMODORE 6 





UHRLICH 

CHAT. 
L ZUGANG 






m 



M& 



Mi* 



($F<<yo 



ZJjiU. 



±J^ 



■}^U!P£> 



ZJJJi 






^o/'j;jj.Ji 






iy 



ii33jDJiii^?3;B 



1 



-^3tK&^& 



THE HOTTEST UPCRADE 
EVER CREATED FOR GEOS 



SI 79 CO 
SJ1900 
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5276 "n 
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c 



"CEGSECDaS 



Mpniigts HO column and 40/00 column) 



Wheets64 $36.00 Wheeis128 $40.00 



g 


ovat 


erm 








i/e«/o/j 


£rf 



got 
on the Information Super Highway TODAY! 



I \MSifiM\3m-diiWM I 

C BM 1 54 1 C D 5 k [}r v e ( '.(i * ,', -' D I jlioij 5- rs 'CPU 54 

CBM 1541-11 Dok Drwo (Now w/JD) $12900 SuperCPU 64 w/SupctRAM (no RAM installed) 

CBM1571Dts*Dnw)(Remanulaeturodw,'jD) CALL SuperCPU 54 w.'SupcrRAM (4 MB) . 

CW-D FD-2000 (BOOK and 1 6 MB) S179O0 SuperCPU 64 w/Supr»rRAM (8 MB) 

CMD FDRoal-Timis-Clock Option $39.00 SupcrCPU 64 w/SuporRAM |IGUB) 

£2 » E^^t^fa SuS £S^»5i^^£mMMii« :SS« e«^rit, yourwaitis overt ClickHere Software's meets takes 

SuporCPUi28v«/3up«rRAM(4MB) 5314 00 GEOS to trio next level, with (ull integrated support (or ail Ihc 

I upc 5=m Ml ""I*"™ ?,^L |™ m blest hardware. Wheels also adds many features not previously 

HH KIT rrrvi'iiMlnr rain PS Minim] c;*°ml Chll ^?40 00 SuperCPU 125 A SupBTRAlfl [18 MB . S37S 00 ^ __ J f J 

Hritooo ^GB isiioe" £] s - r ' 3ILDI) g^ superHAM Card (no ram suited) 579.00 available in GEOS, as well as some that could only bo had by 

HD«0ft*OB(Sp««6dBi«n)!ZIZZ!™jS4a<» SuporRAMCard(4MB) . .. I!"?? buyingoraddingotherutititiesandpalches.GEOSisroallygoing 

E3x»: 2"S ESS! $5«S tugSioK"-::::: :: :.::::.::.::.::: £!%% someplace, and „ has me wiweis^ get there! 

fiYrmPTy^ j.) 

riii RA M Link Base Model (OMB, No RAMCnid) $169.00 ..._,_ „.„_, „„ u«,„„i,.rc™ci./iii»,r'cnciip.5n |«1 

S mm RAMI_,n«w/iMBRAMCa.a (Special') $209 00 Minimum requirements for Wheels. GEOS 64 v2.0 or GEOS 1 28 v2.0. 1 541 

JEE ^ Pn , rZ ,nn rS SI9 M RAMUnfcw/4MB KAMCaid Special') S»« 00 O' 1571 disk drive, mouse or joystick, and 12BK or larger RAM expander. 

C-64C Contpulo (Romanufaciureu, w/JD i PS) . SI OS CO gJJ*?? 1 f™ Option/Alie.Marke Kit SlOOO/SiO OO 

C-64C Computer Now) 5139.00 ^^SS^SS^SiS^ ' Sis'sl 

SX-64 Computer (nemanula:turodw/JD) 5299.00 Paral.e,Caale(RAVH:n<to HO) 319.95 

C-128 Computers CALL I l"aTt5T.T tTSi r> VJ n ■ \V 

C128-D Computers (Romanutaclutod w/JD) CALL I ju.^^ou^ "f, 1 ! ,.--. ' 

C-64/G4C PoviorSutiply (Now. 1 7 Amp.) 529.00 Bank Street Writer S1200 

C-64/64C RopalraBoPS (Now. 1 7 Amp.t S39.00 Cadpak 64 (Abacus) 52200 

C-64/64C Heavy Duly Repairable PS (Now, CMD) $64 95 Cad pa* 1 SB (Abacus I 526 00 _. 

C-128 RopairabioPowor Supply (New. CMD) .564 95 Chartpak 64 (Abacus) . . SI7.00 J 0)n ff, e 7 e ( eC o m n1uniCatlOnS Revolution. 

C-128D Internal Power Supply (New) 539.00 Cnartpak 128 (Abacus) :;55J: 

154 HL't581/RLvl Power Supply [Now. 1 Amp) . .525.00 Data Manager 64 (TimeworKs) SIB 00 

CMDEx2»i 3-Port Cartridge Fon Eipander S39.00 GoDot. *„„ 

CMDEX33.PortCar1liagePor1 Expander $34.00 I Paintvl 5(128. SO-col. 64KVDC) S39TO 

CMD GeoCaWO II Print CaBeBlJlStl S34.9ff$39.95 IPcrtvt.54 (128. 60-COI . &4K VDC)) 529.00 

CMD Sega-stylo Gamopao lor C-64H28 524.95 PeraooalPorttilikjMareiger (ABacus) 5 600 

CMD SmanMeuse [1351 Comoal,die Mouse) 549.95 RUN Productmly PaKUl, or III (Specify) SISpO 

Fl.pn'F.to 25 D^k HOKWr (5 S5inen.| S5.95 RUN Super Slaner Pa* 1541 or 1681 52000- 

Roopy Disks (25 pack ot DSDD 5 25-.net ) $10 00 RUN Works SSaOO 

Inkwell L.0HI Pen Model I70C 575 00 SEC Check Regislor 128 .... 55000 

Monitor C3BI0S CALL Superscript 128 (Pioowon) . , 520.00 

Cannon BJC -1 400 Color Ink, oi Pt.nio r ( Rolurb) S 1 79 00 Su Bcrbase 64Ver$ion30l(Prec*0n) |35 .00 

Panason.cKXP-1 150 9-pin Punier S199.00 Supertuso 188 version 3.01 (Precision) S35M 

Panasonic KXP-213024p«nti'W Printer (Reiuib) $199 00 SwittCalc 64 (Timoworks) ... S16 00 

Panasonic KXP-2130 24-pin Color (RatuiB) ..... 5299 00 TV'S 64 w/Spe iter (Busy Bee) $2900 

Panasonic KXP-1130 24-pin primer (BAIT) 5329.00 TWS 128 w/Spei:er (Busy Boo) S39 00 

Panasonic KXP-2130 24.pm Color Printer 5429 00 TWS Modules (HD/RL/lliusltalor) eacnSSOO 

SmartiinoG-600Pnmer interlace S10.00 j tJ3^^32dTH^^^jOZCGE 

| iiBjULUKijES j AprotekCcm-Moden Acapter (lor enl. modem) 519.00 

&d B;ucReadorV-"..10(SOGWAP) 839.00 AproiokCom-Modem Aoapter Cable 5995 

CMD UNI'iies . . 524.95 Commodore 1670 Modem (1200 baud) 519.95 

JillyMON-64 (ML Monitor) $19.95 Modom (9-26) 0< Nul -Modem Cabto (9-9 or 9'25) . ..$996 

1 ,,. ,. — : ;-, ,-- -, . -IVV/TYrnni-l t^i 1 Novate rm 9.6 (specify 3.5" or 5. 25") 529.95 

liaL'l'IUA.O:fcJ & &0LIl;Ubd.Ll3 I Twbc.232 Cartridge (Up to 1 1 6Kbps) S39.S5 

RASir B4 t'onlriilcr (Atlocilsl 517 00 USR Sponstor 33 6KBps FtliModom 5169.00 

Utile Vm PcXlo. tSSSii' :::.::.':::::.::::::.:::.:..::::: $»:So usr sponster Fa,mpdem ^nex » caw. ... $199.00 

BliU! 64 Compiler (Skylos) 530.00 [~ ,y.\ ' |J- 

Buddy 64/128 Asscm PI or 539. CO 1 '■-'-^"AJKi — ____ —-—J 

Cobol 64 (Abacus) S17.CO Alomino - S17.M 

Pascal 64 (Abacus) $17.00 Ballisti* S13 00 

Power C (Spinnaker) $19-«J Chompt $10 00 

r ■ 7 *J-y^~~, r Cut Throats! - $10.00 

I C'JiClfcJ I Day in ihc L>(o of Prehistoric Man 51900 

ColleiieU es (Handy Goos Utilities) 519 95 Escape Roulo $19.00 

Desk Pack Plus 52900 ™ or >l | °™ 

DwooWS GroaWSI Kits (NwIocisJ.SUmp.UMIIM) . $30 00 Erogoer .. ™ 

FONTPACKPIns $25 00 Grand Pn, Circuit SOW 



Easy-to-use - novica user conlkjuratioa 
Vow seppc^ts UUencode and Uddecode 

ASCII o PETSCli and PETSCII id Una. 

■ 3 rotocal suppol Zmodem up, r downloarJ. 
resumt (cnsri recovery), slreiining to 
rjutler. ymodsm batch. Ymodem-g. 
Xmodem. ik. Xmodem-1k-g ;:a bullet). 
Xmrxtem-CFC; Puruer: Kemui; WXmodem. 

■ Supports High Speed Interfaces like 
TtrboZ32 lor speeds up to 230Kbps. 

■ Supports AKS! cokKi'srastties. VT1C2, and 
VT52 in SO cot. Plus Commodore color 
graphes and ANSI color. All emulation 
modules now lead Item one window 



Just $29.95 

(Specify 5.25" or 3,5" disk) 



Ne* taster 60 coluT.r r^odes Sofl-60 on 
C-54 (enhanced scrolling w/REU); and 
25- or 28-line C-1 2S VDC (free*, mode 
Use any memory davica as a butlir 
includ ng 17n REU, RAMLmk parittion. 
GeoRAM. CtSfl VDC, BBGRAM. and 
internal C64 memory 

Newteiteaptuteloalures Capture ten on- 
line and store m any device, Hgh- speed 
translets d.rectry in'u mempr)' and now 
retain butter contents with battery/power 
backed RAM devices such as RAMlink. 
Enhanced lull featured Tout editor can 
now toad/save files Irom the butter and 
has an mtegraled scrot compiler. 
Scnpt language lor aUomatic operations 
I, m;n: :6S ■i.i>ii;- iii.il v it.v.rl'.nl.r:; 
Supports real-time cloc ks In C MD doy Ic 1 1 
- All new user's manual 



JjffijDOS 



Increase Disk Access Speed by up to 1500% 
While Retaining 100% Compatibility! 



geoCatt 64/128 540 OVSJS 00 

geoChan ... „ S29.00 

geoFAX . 539 95 

geoFile 64/128 S4O.O0/S45.00 

geot^ake Boot (Makes Bootabio copies) $12.95 



$39.00 
Includes JilfyDOS C64 Computer 
ROM and one JiltyOOS drive ROM 

S39.00 



Heave:ibour3 519 95 

Island) ct ine Dragon $19 00 

Jordan vs BifO: One on OlC $10 00 

Kings ot the Beacfl $10 00 JtHyDOS 64c System 

bens of lite universe $19.95 Ircludes JilfyDOS C64C Computet 

aeoProgrammot .. S45.00 Mamlrame -|™ ROM and one Jitfy DOS drive ROM. 

geoPubiish.. „.s«,, M jtoumats- !° £ jlftyDOS SX64 System $49.00 



GEOSi28v20 549.00 RUNC64GamepakorCi28Funpak(Spocily) 



Inlemolionnl FONTPACK 

Porto ct I'll n! LQ tor GEOS (Lasor-liko outpul) 

RUN GEOS Companion 






SI0.00 Includes JiflyOOS SX64 Compulei 

LL V22 »5 Skaleo-Die S1300 ROM and SX1541 drive ROM 

. — .'.,«. ^.. 525 00 Tno Prcsidensls Missing' 510 DO 

549 95 Tno Three Stooges $10 00 

520.00 Tie Break Tennis 516 00 

RUNGEQSPowe7f4Mo<1l(S^ity)'''rr.^.'. S2o'oO Total Echpso $1000 

wheds 64 (geos upgrad e, reo geos 64 „2 o» 536 oo ^MiodieEarth ::::::::: . ; :: .IIS™ 

I laiaaS&'jCB i Wings of Circe . . S19.O0 

Oigimaslpr S3^.95 

SED Symphony Storoo Cartridge $44.95 



JlhtyOOS 128 Syslem S49.00 

includes JilfyDOS Cl2fl Compuler 
ROMs and one JilfyDOS dnve ROM 
JittyDOS12SD System S49.00 

includes JilfyDOS C12BD Computer 
ROM and 1 571 D drive ROM 
JitfyOOS Dj\vc ROMj 519.00 

Available lor Ccmmpfjofe 154V, 1S7I. 
1581 nnd jtid&i corrpaliblcs 

'Ota V"taV»" W^C^j 1 i"*'^ ^J-'*l^.*— 



Shipping and Handling Charges 



D,.Tv.C ;lji ,i.: 1 Ai„s. o,AI 9 o,ylhmioComposei S15 00 ggWg^tMtj^.;. ...... ■■■■■;■■■■. ■■■■■■ .■■-.■»« 

^ffiT^HEGIit : C 1 28 Computer Aided Desinn ... . sa oo 

1 — ' — ; rr-p-r ^TT^T CI 28 BASIC Training Guide 58 00 

Atjycnlurcs w/ Fraclions (ngos 10-1-t) SI5 00 commoaoro 5-1 InchE and Tics SB 00 

Expeditions (ages 8-16) S15O0 Compile/ Design s imoiemoniation lor mo C64 $800 

Pie-Reaamg [ages 3-7) ■■ 515.00 GEOS Programmers Reference Guide . .. S28O0 

Spelling Bee (ages 8-13) . S15 00 Graphics Book lor Iho C-64 .. $8 00 

Tne Glass Computer (ages 12*) $15.00 H.lch hikers Guide toGEOS . .. 528.00 

The Market Place (ages 6-14) $16.00 Ideas lor Use nn Your C-64 58O0 

Wherein Europe ts Carrnon SanDiogo 1 S29.O0 Printer Book tor the C64 

Wnerem IheWoild is Catmon San Diego 1 $29.00 Mapping the C64 . .. $8 00 



•• All Major Credit Cards Accepted ••• 

Mastercard • Visa • Discover • American Express 
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Oltiors 


Order Subtotal 


UPS 2nd 
Ground | Oay 


UPS 2nd 
Day Air 


Air Parcel ,AlrMall ot 
Pom UPS 


SO.Ql to $13.93 


S4.7B 1 CAI.L 


S1&.O0" 


$5.00 


CALL 


£20 00 10 529,99 


55.75 | CALL 


SI ! Ml- 


S7.00 


CALI 


530,00 to S39-35 


SS.7S CALL 


S21.00- 


t».0O 


CALI 


SGO 00 10 $149.99 


S7 75 


CALL 


SJ9 00- 


S I / 00 


CALL 


SlS00OttjS29999 


511.00 


CALL 


5.311 00- 


SIO no 


CALL 


$300.00 to $799.93 


S1S.O0 


CALL 


S42.0O* 


SZ5.PO 


CALL 


$000. oo and up 


S21.00 


CALL 


S5S.OO' 


53S.5Q 


CA1 1 



CMD 



UPS C.O.D .MB 55 00 (US only) 



' Otner snipping methods available Can for details 

Policies: CMD accepts Ma;oi Cretin Cards. Money O'de/s. COD and 
Personal CnccKs Personal CriectiS are held 3 weeks Cusiofnonsresponsioic 
lor shipping cnarges on refused packages Most items are stock, con! act CMD 
lor lirm doiiverv Returns lor merchandise cred.l only withm 30 days wish pi.or 
aulhonzauon Creois are tess snipping, handling, raxes, customs, duiios. and 
a IS'o restocking charge Wo reSunds or credits on opened sohwaie. A:i puces 



Creative Micro Deiigm, Inc. 

PO Box 646 Info: (413) 525-0023 

East LongmeadOW, MA 01 028 Fax: (413) 525-01 47 »rsd speeilicanonsare suojea to change without notice CMD Business Hours 

Visit our Web Site at http://www.cmdweb.com/ (Otoors) M-F, 9am-5 30PMEST (Teen Support) m-f, ipm-5 30PM est. 
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Online 

Online with 
your C64? Of 
course! 
Read our 
report featur- 
ing new projects and established software 
solutions for your beloved Commodore and 
learn about the use of boards and some of the 
possibles to enter the Internet. 



December 1999 



[ news ] 



Flash News: 
RE-System and more 



[online] 



E-Mail: 

We want our email! 



Coverstory: 
BTX and Qlink 
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Hint: 

4 C128DandPSU 



26 



[tips k tricks] 



SuperCPU - Corner: 
6 Being idle with 20 MHz 
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The USR Function: 

7 What is it good for? 



3D 



20 

Graphic- 
Tutorial 



Three dimensional pictures on the C64; It's 
just a question of the proper use of colors and 
vanishing points. Learn more about it in part 
three of our tutorial, starting at page 20! 



Project: 
Against Oblivion 




24 
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PSU 

problemsl 

Have you seen 
mysterious character effects in C64- and 
C128-mode of your C128D when equipped 
with a SuperCPU? Well, either you are 
watching a demo, or your power supply unit is 
getting weaker and weaker. We will show you 
how to tune and tweak your PSU like Tim 
Taylor would. The grunting starts at page 26! 



1581 ROM-Listing: 

13 Part 1 



[geos] 



Online with GEOS: 

Graphical Transfer 
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[tutorials] 



Workshop: 

How to GoDot. Part 3 



Commodore 
Expo in 
the USA 

The scene is 

alive! Not only 
in Europe, but also in the US, many highlights 
are being introduced to all who wish to attend. 
Read our retrospective about two expos and 
their highlights on page 24. 
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Graphic - Tutorial: 

It's the point of view that matters 20 



Assembly - Language: 

Part 9 of our tutorial 



31 
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Reader's Corner: 

Letters of and for Readers 



33 
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Commodore Scape: 

Retrospective 
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Into 

retirement 

with the C64 

Greetings, 



Hard times have come for llie gamers among us: New releases 
have become rare. Although most games show a high standard of 
quality, they're not sufficient joystick fodder for a real player - 
there are simply loo few. 

You just too easily forget all the games getting dusty in your own 
diskboN. Many of you have collected lots and lots of games 
through the years, but never really spent any significant time 
with them. But, is there anything more enjoyable than silting 
down on a cosy winter evening to have a closer look at all those 
great pieces of software you never had time for'.' There are 
thousands of games for the C64, with many a pearl among them. 
Games with timeless concepts and innovative designs you hardly 
find on today's PC or even the Playstation. The only innovation 
today is in graphics, to sell off the newest Command&Conqucr 
clone, and raise the producers' profile margin. 

One important thing to note is that people on the C64 were 
mostly enthusiasts. People like Manfred Trenz were writing 
games that arc still without competition on the PC today. Even 
today, there are still people with visions, realizing their concepts 
on the machine that reached the masses, making computers 
commonly presentable. 

In the future, along with the new releases, we will continue to 
present you aged games that didn't meet due attention at the time 
of their release - often without reason, as we find. Some classics 
will be presented as well, especially ones that are nearly 
forgotten, but still worth a play. 

With this in mind, it surely won't be as hard to wail for new 
games. After all, a good thing needs its time, and some new hit 
games are in the making already - just have a look at the news 
column. 

Recently at a meeting, a first hour's enthusiast who's not active 
anymore today, told me, "I'll never give my C64 away. Right 
now, I'm already looking forward to trying out all those games 
when I'm retired." 

Why wait until then? Gel to your C64 today and see what you 
missed! 

Helmut Bieg and Volker Rust 
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News from D2-SMS-Service 



The BTX offer from Matting will go into effeci on 12/31/99, and so the 
SMS offer from Marines ma nn is over. Likewise, FUN will end its B IX- 
E Mail-Gateway: Email from Telekom is not available with Mega-Online or 
the BTX-Module. Wolfgang Grimm is not planning any future development 
of his BTX-Decoder "Mega-Online", (st) 



Year 2000 Patches 

Werner Weichi is planning an adaptation of GeosLQ and TextPrint for 
MeeaPatch 3. Additional information will come shortly, (if) 



RE-System for the REU 

Johannes Sehultze-Occhlering has released some new software for his RE- 
System for the REU, The software is a fast access system for programs 
which reside in the REU. After starting the server program at the press of a 
key, all programs are ready to be executed. Up until now it was easy to 
forget the hotkey list of the 32 programs which could be stored; the 
scrversereen solves this problem nicely with an onscreen list. Work is being 
done to create a version of the RE-System that will work with the CP/M 
operating system, (st) 



Disk Contents For G064! Disks 

Peter Karlsson, from Sweden, has drawn up a list of the contents of the 
CiO(i4! coverdisks, complete with a table of contents and illustrated cover. 
They are in postscript format and are available for free download from: 

http:Wwww.softwolves.pp.se/cbm/e64-sleeves/ 
(if) 



New Literature Concerning Computer Hackers 

Due to the success of the book "Haekcrland - Das Logbuch der S/.ene" 
(Ifackerland - The Logbook ol'lhe Scene) Denis Moschilto and Evrim Sen 
are in the process of writing the sequel, "Hackertalcs", which will contain 
stories from the lives of computer hackers. In contrast to the purely factual 
"Ifackerland", the sequel presents the information in a both a literary and 
sensational way. In this book, the authors present tales of their own life 
experiences as well as what they have achieved legitimately, (if J 



Correction 

The given telephon number in issue 1 1/1999 of Oliver Biasin (Commodore 
Connection Line) is wrong. The correct address must be: 

Oliver Biasin 

Schwalbenberg 15 

91220 Schnaittach 

Germany 

Tel/FAX +49 9153 - 1831 

Connection-Line@gmx.de 

http://homc.t-onlinc.de/home/mysoft/cct.htm 

(gbi 




WORLD WATCH 

Co-Processor? | 



by Rawer Buduy 

This month's focus: 



HELLO 
WORLD/ 

just what is really the difference between a 
C64 and a modem computer system? At first 
sight, I admit that this may seem an odd 
question to ask. After all, everyone knows 
that even today's tiny PDAs (also called 
palmtops) pack more computing power than 
our breadbox. However, let's not he fooled by 
bare MHz numbers, lor here, too, the saying 
'not all that glitters is gold' holds true. In 
spite of an identical clock rate, AMD's K6 
processors will always be slower under 
certain circumstances than Pentium lis at the 
same clock rale. The secret behind this is the 
mathematical co-processor, also known as 
the FPU (Floating Point Unit) - which is 
exactly what 1 would like to discuss in this 
issue's World Watch. 



FPU - What's that for? 

Let's have a look at one of today's typical 
computer games. With all that technical 
brilliance, a game is still nothing but 
mathematical battles being waged - vector 
geometries, rny tracing, light diffraction, and 
many others. These effects require a vast 
number of multiplications and divisions 
every second. Things really get complicated 
when objects are to be rotated, since the 
trigonometrical functions (sine, cosine, 
tangent) then also join the party. The fun 
really starts when you also have a high 
resolution. In this case, you have to be really 
precise; otherwise truncation errors will 
inevitably catch the viewer's attention. 

But it doesn't always have to be one of the 
current high-tech games. What is the first 
thing a demo program writes into the 
memory? Correct - a sine table. What really 
cats computing time when doing vector 
geometry? The multiplications. On the other 
hand, an 8x8 bit multiplication (able would 
be too big (64KB) to be kept in the RAM. 
That should be reason enough to have a look 
at where and how a mathematical co- 



processor can be attached to the C64, 

Major Problems 

The heart of the C64 is the 6510, a 
descendant of the 6502 processor family. 
Commodore really loved these processors, 
and this was because they had, together with 
MOS Technologies, the possibility to produce 
these processors in ever new variations {6502, 
6504, 6510, 7501, 8501), What made this 
processor really appealing in those days was 
the fact that creating a multi-processor 
system with it was very easy. This is because 
the 6502 is a quite frugal processor. It 
accesses the bus only during half a cycle. 
Commodore made use of this in their IEEE 
disk drives, in which, roughly put, one 
processor handles hardware control while the 
other does the communications. They also 
took advantage of it in their computers, so 
that, as is commonly known, the V1C-II is 
active during the half of the cycle the 6502 
doesn't use. 

That's quite good. However, the 6502 lacks 
an interface for connecting a co-processor, 
like the one the 6X000 (Amiga) has. Those 
who believe that the 68000 is that much older 
are mistaken; actually, both are but a few 
years apart. Though they are almost the same 
age, a 68000 has the opcodes to include co- 
processors while a 6502 doesn't have such 
opcodes. Consequently, a co-processor can't 
be accessed using reserved opcodes. But is 
this true? 

Sick Minds also Brood... 

...and sometimes even get results. Let's 
imagine there is some circuitry (pre- 
processor) silting between CPU and memory 
and taking in the CPU's reading orders to the 
memory. If the memory returns a valid 6502 
opcode (before everyone starts shouting for 
LAX - globally accepted illegal opcodes are 
also valid, of course), this will be sent to the 
CPU. If that is not the case, a FPU of 
whatever kind will be given that command 
while the CPU receives NOPs instead, during 
the FPU command's execution. 



Certainly a good idea, but there are dozens of 
problems connected to it. The pre-processor 
has to be able to distinguish between an 
opcode fetch and a data byte. It also needs to 
be faster than the CPU, because in that period 
of time in which the CPU simply wants to 
read the opcode, the pre-processor not only 
has to recognize this fact, but it also has to 
read the opcode and interpret it. The 
respective reply to the CPU has to be 
delivered just in time within first half of the 
cycle. 

The advantage of this scheme is certainly the 
co-processor's transparent integration, that is, 
it is not taking up any memory and can be 
accessed directly by its own, discrete 
commands. 1 don't have to point out the 
catch, do 1? 

There has to be a Simpler Way! 

And there is. What are the essential contents 
of such a co-processor? Tables, tables, and 
some more tables. Memory has become 
cheap these days; a single FPROM can 
contain up to 1 MB. So why should we keep 
being stingy about it? Considering this, we 
could have a little hardware module offer the 
following functions, for example: 

- sine, cosine, and tangent, each normed to a 
certain range, as well as a domain of 0-255 
instead of 0-1 or 0-359 degrees 

- multiplication table 8x8 bit 

- division table 8x8 bit 

- addition and subtraction tables, which 
would allow, for instance, for an addition/ 
subtraction like A=A+/-X via LDA mytab,X. 

The only catch is thai we have to access the 
FPROM data somehow. For simplicity's 
sake, we make use of the I/O area. Some 
logics are needed around it, but the means by 
which 64KB can be accessed using few 
registers has already been exemplified by the 
C128's VDC. We can use segment registers 
(has anybody said INTEL?). By means of a 
segment register, wc pick the desired I able, 
which is mapped into the memory one page 
at a time. Then the desired data is accessed 
using simple indexed addressing. In order to 



access several 64KB address areas (the 
multiplication table needs 64KB all by itself), 
we need a second segment register. Too 
complicated? Let's have another look at a 
graphic which describes the tables' memory 
integration into the CM memory map: 

And Who Cares? 

That is the basic question. Is something like 
this really of interest for the C64 user'? Of 
course, such a module would be useful only 
if the software exploits it. This is why I 
would like to ask here if there is interest in 
such a module. This is just a conceptual 
sketch at the moment, but it certainly has 
potential for development., if there is 
interest. 

Therefore, call! Send me your opinion via e- 
mail (rainer@buchty.net) 



Adress 


Register Function 


SdeOO 
SdeOI 
SdfOO-Sdfff 


segment register 1 selection of functions collection 
segment register 2 selection of function 
data area f(x) 


Or as code: 




CLR SdeOO 
CLR $de01 
LDX W$40 
LDA Sdf00,X 


; select SIN/COS/TAN 
; select SIN 

; 'compute' the sine of 90 degrees 


Alternatively for multiplication: 


LDA #S01 
STA SdeOO 


; select multiplication 


LDA #factor1 
LDX #factor2 
STA SdeOI 
LDA SdfOO,X 


; do multiplication 



We want our email! 



Put radically, this could be the motto of our 
campaign. Wc the staff of the G064!/ 
Commodore World Magazine are planning to 
improve communication between all C64 fans, 
as nowadays very few still have a next-door 
neighbor who has got a C64, too. "Swapping" 
C64 software by way of diskette letters has lost 
much of its attraction due to a lack of new 
publications. The electronic letters that were 
written with Notemaker and added to the 
software on the discs are a complete waste of 
postage if you don't have any software to send 
them along with. 

One way of getting into contact again is to 
communicate via e-mail, but now the last 
possibility of sending e-mails with BTX, which 
could be used by C64, has expired in Germany. 



The reason is that #Fun*. the only BTX 
provider allowing this option has announced its 
retreat from business. In the US, Genie recently 
closed their e-mail accounts. PPP dialers and 
TCP-IP stacks for C64s are not available yet, so 
it is impossible to log on at many providers, 
'fhe provider would need to offer one of the few 
UNIX shell accounts that can hardly be found 
anymore. 

But there is in fact a way out of this dilemma: 
Some mailbox providers (BBS, 'Bulletin Board 
System') are able to offer e-mail accounts at 
their mailbox. This also becomes increasingly 
interesting for German users now that the fees 
for long-distance calls have reached a quite 
acceptable level. Moreover, many BB Systems 
offer a wide range of software, which can be 



downloaded for little or no money. We 
contacted some sysops (System Operators, i.e. 
mailbox providers) and tried to find out 
whether they have e-mail accounts. Until now, 
two answers have reached us. 

We are aware of the fact that this a bit meager. 
Therefore we would like to ask all sysops 
offering e-mail accounts to contact us and 

support our campaign. 

Here are the addresses of Rene Schwarte's and 
John Guillory's BBSs, followed by the 
necessary technical information. (wg) 



GERMANY 



Telephone Number" 

Location 

BBS Name 

BBS Software 

BBS Platform/Processor 

Graphics Support 
Commodore Support 



System Oparator Name 

(Schwa rto 
System Oporator Hand la 
Modem Speed/Settings 
WWW Presence 
Open Status Verified 



+49 -[0)341-2613589 
Leipzig, Germany 
SachsenGEOS 
Remote Access 2,2+ 
OS/2Warp3/AMDK6 2/ 
333 

ANSI, ASCII 
Messages: FiUonot, 
GEOSNet, InlerNet, 
CBMNet, VirNet 
Files: GEOS Files, 
Emulator Files, 
CBM-Files, VirFiles 
Rene Schwarte 
©SachsenGEOS.FIDOOE) 
Rene Schwarte 
300-33.6K, V90, K56Flex 
None 
Nikofaus Metz 



Comments FIDO 2:249/1210 - Online 

24 hrs except 
1:30 am -4:00 am MEZ. 

Email access at SachsenGEOS-BBS costs 3,- DM per 

month, 

"In Germany, dial 0-34 1-261 3589. When you are 
abroad leave out the inilial 'O'. '49' is Ihe country area 
code you have to dial from abroad in order to be able to 
call Germany. '+' signifies the special combination ol 
numbers you have lo dial to make an international call 
from your country. In many countries this combination 
is different, in Germany e.g. it would be '00'. 

UNITED STATES 



Telephone Number 

Location 

BBS Namo 

BBS Sottware/Networks 



318-131-7189 
Westlake. LA 

Mainline Consulting 
Wildcat 4. 0/FirJonel: 
1:19/11.0 



BBS Platform/Processor 
Graphics Support 
Commodore Support 



System Operator Name 

System Operator Handle 
Maximum Modem Speed 
WWW Presence 
Open Status Venfied 
Comments 



PC/4B6 DX4/1 00 

Unknown 

Files: Commodore 64, 

Commodore 128, CP/M 

Echo-Mail: CBM.CBM128, 

CBMGEOS 

John H. Guillory 

(jo hn. guillory® mainline, nu) 

John H. Guillory 

Unknown 

Unknown 

21 May 1999 

E-Mail available to anyone 

that logs on, their e-mail 

address is their 

login-name @ mainline nu 

Some Usenet newsgroups 

are available. 
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TX going to suffer the 
sarne fate as Qlink has? 

\ There are a lot of rumors, as of late, that those using their c64 to go 

online via BTX, will very soon find their BTX cartridges and the re- 
spective software completely useless. It's about time we take a clos- 
er look at this issue, because the similarities to the online service 
Quantum Link (later known as 
AOL) are distressing. 



by Watija Cayk 

Quantum Link and AOL 

When a firm by the name "Playnet" 
released a c64 online-game system, it 
became the prime choice for Steve Case, who 
was then programming a mailbox network for 
c64 computers. In the end, he bought the linn, 
merging both parts into the online service 
Quantum Link ("QLink"). He gave away the 
access software for free, which led to a great 
number of users having a lot of fun for $10 US 
a month via QLink. On the QLink .system you 
would find online games, information about 
Commodore computers, news, contact with 
other users (including live chat), courses in the 
SO-called "Learning Center" and products in 
"The Mall". 

With the decline of the Commodore market, 
access software was programmed for PC, 
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Apple II, and Macintosh, and the service was 
renamed AOL, or America Online. The c64 fans 
were left behind with access only to the old 
QLink system, because newer AOL software 
had not been programmed for the old breadbox. 
Later on, as AOL's online sen 1 ices were 
connected to the Internet, QLink service was 
discontinued without any warning, leaving the 
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c64 users - the very people that have allowed 
for Steve Case's success - stranded. Case had 
deserted them (s. also the box "'last words"). 

Interestingly enough, some remnants of the 
QLink system, the limitation of user names to 
10 characters for instance, were removed from 
the AOL software just a few years ago. This 
limitation had been introduced so that four 
names could be printed next to each other on 
the c64's 40-character lines. All that remains of 
those old 01. ink days now is the addresss of 
AOL's headquarters, and the fact that the access 
software is still given away for free. 

BTX and T- Online 

In 1979. a British Telekom engineer from 
research and design presented the VicwDala 
system - he transferred text pages via telephone 
lines onto his screen. This was a technology 
which obviously inspired a certain Kric Danke, 
currently manager at T-Onliue, and making this 
one of the dates considered to be the beginning 
of BTX. There are however some who claim 
that 1978 ha d been the real birth of BTX. when 
a council of experts from all over Europe 
determined the CEPT standard, which is the 
foundation of the BTX system. 

Whatever the case, under Eric Danke's 
supervision, a system was developed in the 
research labs of the post, which was introduced 
in Germany under the name "Bildschirmlext" 
(roughly translated, "screen text"), or BTX for 
short. You could access the BTX system via a 
settop box by the name "Mult i link" and a tv set. 
For data transfer, Multilink initially used an 
integrated 1200 bps modem. The post then 
installed public Multilink BTX terminals in its 
branches. Soon thereafter, BTX cartridges, 
which allowed access to the BTX net via [lie 
telephone lines, became available for the e64 
also. 

The reason for BTX's success was in fact not 
only the technical team of the postal services, 
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,— Last words of Steve Case- 



but even tnoreso mail-order stores like Quelle 
mid Olio, who had been investigating the 
possibilities of electronic commerce since the 
beginning. Banks also showed great interest, 
and supported the BTX concept, having 
realized the advantages of home blinking. 
Today this is commonly known everywhere by 
the nice name "Online Banking", and "E- 
Commerce", which is buying via the computer. 
Today, both are praised as revolutionary 
advancements. 

Frightening Parallelisms 

In 1995, BTX was finally linked to the Internet. 
The teleeommuneations department of the 
Conner Deutsche Post AG had by then been 
partially privatized and was called "Telekom". 
It rechristencd the emerging combination of 
Internet and BTX due to marketing reasons, so 
that BTX turned into "T-Online". The access 
computer was configured so that it could tell 
CEl'T, SLIP and PPP access apart from each 
other automatically. Former BTX clients still 
had access to the good old CEPT standard, 
while T-Online customers had direct access to 
both the Internet and BTX via (C)SL1P at first, 
and then PPP. The old BTX address format has 
never been changed, so that in addition to the 
common internet URLs (http://... and so on), 
you can still find BTX addresses like 
//malting*. It's astonishing how strong the 
symbiosis between CEPT and PPP has become. 
For instance, bank services are still handled by 
T-Online using the CEPT standard, effectively 
becoming a part of the "old" BTX world. 

Is BTX going to die, just as Quantum Link has? 

Starting in January, BTX telebilling will be 
discontinued. Until now, telebilling has 
provided the ability to charge users the normal 
BTX service fees by simply adding to the 
users' Telekom telephone bill. From January 



on, it will the BTX provider's problem to 
finance their pages by other means, for instance 
by advert is me nt. Because the fees of the 
Telekom are not going to change, some 
services arc likely to be finished, considering 
that the C64 service "Brotkasten Comer" 
(//malting*, which was the last bastion of C64 
services in BTX), Email services handled by 
"//fun*", and the SMS service of Mauncsmaun- 
D2, which handled sending text messages lo 
cellular phones, have already announced their 
withdrawal. As far as Westdeulsche 
Femsehen's "#wdr*" service is concerned. 
there hasn't been a decision yet. However. I'm 
quite certain a decision will be niade by the 
time this issue of 0064! goes to print. 

You shouldn't forget though, thai even without 
c64 forums, BTX still oilers a lol of 
information you can access. There is still online 
banking, although more and more banks are 
changing to the more secure HBO Internet 
hanking system, and telephone numbers for 
access via PPP (0191011) and CEPT (01910) 
have been separated from each other. Does this 
already signal the end? Representatives of 
Telekom have told us that there will be access 
lo BTX as long as the old access software is 
employed, although they are planning to reduce 
the access capacities. This would seem to 
indicate that there is no end for German C64 
users in sight, at least not yet. 

One must consider though, whether the 
obviously reduced BTX service is really worth 
the price, especially since the announced price 
reductions of T-Online are only for users of the 
new software whilst the pure BTX customers 
slill have to pay the old, higher prices. 
Wolfgang Grimm (Megacom) for one seems 
too pessimistic, judging from information in 
the Brotkasten -Comer stating that lie is not 
going Id conlinue his T-Online software any 
longer. 
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Dear Members, 

As you know, QLink was originally 
launched in November, 1985. In the years 
that followed you, as our loyal members, 
have helped us build a unique online 
community for Commodore computer 
users. I want to thank each of you for your 
contribution, your support and your 
feedback over the years. 

The computing industry has changed 
dramatically since those first days of 
online communications. Commodore 
ceased to produce Commodore brand 
computers in 1993. Sadly, the company 
has recently closed its doors entirely. The 
Commodore computer, once a leader in 
the industry, has been replaced by faster, 
more powerful systems. Many software 
vendors no longer support the 
Commodore operating system. 

Now we find, with great regret, that we 
simply can no longer support the QLink 
service. It has become impossible for us 
to maintain the product up to a standard 
of quality that we can be proud of. Many 
of you I'm sure have noticed a diminished 
level of product quality in the last few 
months due to these technical limitations. 
Without technical support from the 
industry, we are not able to add new 
services, fix existing problems, or prevent 
new ones. Therefore we have made the 
sad decision to discontinue QLink as of 
November 1, 1994. 

We would like to thank each of you for 
your long and continued support and, if at 
all possible, keep you as part of our 
online community. 

If you now have the ability to use America 
Online (PC-DOS. Windows or 
Macintosh), we invite you to convert your 
membership to one of these other 
systems. For details on what these 
versions have to offer and the system 
requirements needed to run them, see 
the document in this area entitled 
"Converting to America Online." 

For details on the last month of service for 
QLink, important dates and billing 
information, see the document in this 
area entitled "Your Final Bill." 

We have enjoyed serving you. Thanks 
again. 



Sincerely, 
Steve Case 




Newsgroups with Tin 



by Gaetyne K. Gossan 



I'm Online. Now What? 

One of the queslions I'm often asked is "What 
can I do on the Internet?". This issue, we'll 
touch on a few online activities and we may 
even uncover some surprises along the way. 
Email addresses or links to web sites with more 
information are listed in the sidebar for your 
reference, 

Email 

Once you're online, you'll have an Email 
address that people can use to contact you, and 
you'll be able to send messages to others as 
well. Email is one of the easiest (and least 
expensive) ways to communicate with people - 
either nearby or on the other side of the planet, 

Aside from sending messages to friends and 
family, Email can also be used for other things, 
For instance, on a daily basis, 1 receive news 



Detect 



headlines, currency rates, an Email TV guide 
for the nights entertainment and "A Word A 
Day" that leaches me about new and different 
words and how to use them. It includes a 
separate "Quote of the Day" that's also usually 
thought provoking. The above are examples of 
"one-way" type mail lists, as they only send 
information to people. 1 also belong to several 
mail lists that could be considered as "virtual/ 
Email" communities. These allow me to 
converse with others interested in the same 
things. There are quite a few Commodore 
related mail lists, such as COMMODOR, Tifcu 
and some that are just for specific programs or 
hardware. 

If you've never used Email before, I 
recommend using a program online named 
"pine". It uses menus that are easy to follow, 
and its features can be discovered a little at a 
lime as you become more accustomed to it. One 
of the besi lips I can pass along is when firsl 
irying out a new Email feature (or Email in 
general), you can send Email to yourself. This 
lets you see what your messages will look like 






to others, and if you've made any errors, only 
you will know about them. 

Newsgroups 

Similar in some ways to Email (especially mail 
lists), Usenet news, or "newsgroups" are 
message areas that cover a specific topic. There 
arc thousands of newsgroup topics to suit 
everyone's interest. One of the common 
misconceptions I've run into is that newsgroups 
are either all about either computers or sex. 
Well, there's that, but there are also a greal 
many newsgroups covering things like cooking, 
needle craft, gardening, self help as well as 
other (general or specific) interest topics. 

Some newsgroups are moderated, but most 

allow anyone to post messages in lliein. One 
might lb ink dial an argument in a newsgroup 
can be a bad thing, but it can also be beneficial 
as il can give a better idea of the people involved 
in a newsgroup. For instance, if there's someone 
who's always argumentative or insulting, you 
get to know that this is pari of this person's 
personality, and if the group were moderated, 
you may never ^ee this aspect, 
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doesn't offer news, you can even use the Web 
and visit either Deja News or Supernews to read 
newsgroups. 

When new to following a newsgroup, it's best to 
start out by only reading the posts. This gives 
you a feel for what the group is like. Later, once 
you know more about the topics discussed you 
can post messages with confidence. Although 
not everyone would agree, I feel it's best to use 
your best behaviour (and grammar skills) when 
you post newsgroup articles. Some places, such 
as Deja News, archive newsgroup messages so 
what you type in a newsgroup today could be 
around in archives for years to come. 

Chat 

Sometimes instead of writing long messages, 
yon might like to "talk" with others online 'in 
real time'. While 1 often share Email with my 
children (who live in America), they much 
prefer when we are online at the same time and 
can chat with each other - responding to 
comments immediately rather than hours later. 
Sometimes it's more fun too. Other times you 
might like to get help right away with a problem 
you're- having online, and using chat programs 
such as IRC (Internet Relay Chat), talk or Icq 
(as discussed in Issue #X), can gel you to a 
solution much faster than waiting for an answer 
in Email. 

IRC (Internet Re-lay Chat) is like an Internet 

version of CB radio, fhere are a number of 
different servers that act as relaycrs, and there 
arc hundreds (thousands'. 1 ) of different channels 
of varying topics. Each server has different 
channels. IRC is a very large topic and the best 
source of information on how to use it can be 
found in the "IRC Primer" (check the sidebar). 



A chat session with IRC, 
Talk and ICQ 




You can use it by typing "talk" followed by the 
Email address of the person you'd like to chat 
with. For example: talk inailaddress@isp.com. 
The talk program will send a message that will 
appear on your friend's screen telling them 
you'd like to talk with them, and to respond, 
type "talk youraddress@anolhcr.isp.com". 
Once the two of you are using the talk program, 
your screen will be split and you will see your 
friend's typing in one section of the screen, and 
what you type will be displayed in the bottom 
section. 

ICQ allows you to send short notes to other 
people that also use ICQ. If the other person is 
online and is using their ICQ program, they'll 
receive the note immediately. Otherwise, they'll 
receive the note the next time they use ICG- 
Many people use ICQ. as it's a nice cross 
between online chatting in real time and sending 
Email messages. One text version of ICO that 
was discussed in Issue #X is Micq. Others 
include CenterlCQ and Zicq, These programs 
are probably not already installed on your 
Internet Provider's system, but you can ask for 
one to lie installed for you. 

Information and Fun (World Wide 
Web) 

This afternoon, I searched the White Pages 
phone hook for a friends phone number, looked 
at numerous pumpkin pie recipes, and then as 
the recipe gave oven temperatures in fahreuheil 
and our oven uses centigrade, 1 found and used 
a simple conversion utility online to find out 
what temperature to set the oven. This isn't a 
typical day (I don't bake very often), but 1 knew 
the quickest and easiest way to get the 
information 1 needed would be on the World 
Wide Web. 
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Talk is a Unix utility that lets you "talk" to The Internet and the World Wide Web are not 
another user who's online at the same time, one and the same. You might have had this 
provided they are using a Unix shell account, impression due to the news and other media 



showing only web sites when they mention 
anything relating to the Internet, but the Web is 
only a part of the whole. There arc thousands of 
individual web pages about the Commodore 
computer, and hundreds o! different web sites 
[hat eater specificalK to Commodore related 
topics. As with other areas of the Internet, 
there's at least one web page for any subject you 
can think of, and probably several thousand for 
subjects you haven't yet imagined. The web can 
be used for fun or for serious uses such as 
research or education. Something to keep in 
mind when doing research is to check a number 
of sources to make sure the information you've 
found is correct. There are a number of reasons 
information can be incorrect - a couple 
examples are personal bias, and inaccurate 
research. 

When we use our Commodore computers 
online, we use a text-based web browser such as 
Lynx or W3M to view web pages. Usually, your 
Internet Provider will have Lynx available, 
either through a menu system or you can simply 
type the word "lynx" on the command line to 
start it. Another (highly recommended) web 
browser is W3M, as it will display web pages 
formatted somewhat belter than Lynx. W3M 
was covered in depth in Issue MX. 

Your Own Web Pages 

Most Internet Providers allow their users to 
have their own personal web site online, and the 
great thing is, you can create your web pages 
offline using any program that will let you save 
your text in ASCII formal, such as GEOS 
WronglsWrite, The Write Stuff, Zed. etc. Your 
web page can be about anything you like - 
yourself, your family, your favourite computer, 
or your hobbies or even your bookmarks of 
favourite web sites. 

Files 

Some people enjoy acquiring new programs and 
files to use on their computer, whether it he 
games, utilities, graphics to view, or files to 
read. There are many different ways to get files 
online. One of the key methods is to use a 
program named FTP (File Transfer Protocol) or 
NCFPT and visit "FTP sites" that have files 
available to the public. When you access an FTP 
site, normally you don't download files directly 
to your computer. The FTP program transfers 
the file to your home directory on your Internet 
Provider and you then download it from there. 

You can also visit an FTP site using a web 
browser such as Lynx and download directly to 
your disk drive if Lynx is configured to let yoa 
do this. One thing to keep in mind when 
retrieving files using Lynx is to press the "d" 
key when your cursor is highlighting a link. 
This tells Lynx to download the program 




Web with Lynx 
without making any changes to it. 

Another way to receive files is by having a 
friend send them to yon in Email. Normally, you 
would save the received file to your home 
directory from the Email program, and then 
when you exit the Email program, you 
download the file to your own computer. 

Doing Stuff Online you can't do 
Offline 

If you have a UNIX shell account, you can use 
many of the utilities that are online for your own 
purposes. For instance, there are two very 
powerful text editing utilities (Emacs and Vi) 
that are on most Unix systems that can be used 
to edit really large text files, and if you want to 
split text files into smaller sized files you can 
will) a program named "split". Graphics can be 
converted from one format to another (e.g. Jpeg 
to OIF format), and there's a number of 
PostScript printing utilities you can take 
advantage of too. Usually there arc two ways of 
finding out how to use a utility online. One way 
is to type "man name" ('name' would be the 
name of the utility you want to know about), or 
you can type either: "name -h" or "name —h". 
Sometimes if you just type the name by itself, it 
will tell you how to use it, but often times this 
will run the utility, and this may not be 
desirable. 

A good way to find out about what utilities are 
at your disposal is by typing "apropos subject", 
so if you wanted to know about utilities that 
manipulate GIF files, you could type "apropos 
gif\ A list of utilities will be displayed, with a 
description of what each docs. If the list is long, 
it will fill the screen and you can press the 
spacebar to see the next page. Once you know 
the name of the utility thai you want to use, you 
can then use the man command described above 
to find out more about it. 

Telnet 

What if you don't especially like your Internet 
Provider but they're the only one in your area 
that offer Shell accounts? If your provider has 
telnet available, you can use it to access another 
Interact Provider. You log into the other system 



if with a user name and password, and it's almost 
exactly as if you'd used your modem to dial 
directly, but instead, you've connected from 
your usual provider to another one across the 
Internet, '['here's not much to tell about telnet as 
once you've used it to connect to another 
system, you can do all the same things online as 
I've mentioned above, such as use Email, read 
newsgroups, chat online, etc. 

Another article in this issue discusses Bulletin 
Board Systems (BBS's for short). One of the 
ways you can access a BBS when you have an 
Internet account is by way of using telnet, There 
are a couple really nice BBS systems that offer 
Commodore Pidonct echos (message bases, 
similar but in some ways nicer than 
newsgroups). I've listed two such BBS's and 
how to access them using telnet in the sidebar. 
VideoCam Services also offers telnet 
memberships to Commodore users. 



Inter-Relationships 

With many of the abilities mentioned above, 
you can use more than one Internet utility to 
access another one. For instance, there are 
places on the web such as FriendlyEmail where 
you can read and send Email online using the 
web instead of an Email program. Or, you can 
read newsgroups in a few different formats 
using a web browser or Email program such as 
Pine. 



Some Surprises 



Online Romances 

I met my husband online in the Fidonei CB\1 
echos and helped him develop his offline mail 
reader for the C 1 28, later we used Email to send 
each other daily messages. Regardless of what 
the press would have you believe, online 
romances are not something new or only 
belonging to the realm of the Internet. I have 
heard of a few Commodore couples that met on 
Qlink too. It was never our intention to "meet 
someone special" online, and 1 have a feeling 
this is the way it should be. If you go online 
expecting to find Mr. or Ms. Right, it'll likely 
never happen. If you find someone you share 
common interests with, take things slowly. 

World Perspectives 

After you've become accustomed to using the 
Internet for awhile, your perspective on some 
things such as distances and the world as a 
whole may change. Last week when a 
construction worker cut through one of the 
major phone cables in our neighbourhood, 
about 200 customers lost use of their phones for 
most of a day. The experience caused me to 
think about what it is that 1 appreciate about 
having access to the rest of the world through 
our telephone lines. Without the use of the 
Internet, suddenly family in the USA seemed 



very far away from us in Australia, and oddly 
enough, even the people who live in the next 
neighbourhood may as well be in another 
country. 

Wrap Up 

Back when I first got online, my interests were 
learning more about my computer and meeting 
new friends that also enjoyed using 
Commodore computers. Today, 1 live in another 
country, and together with my husband, we run 
a small Internet service, I'm .still always looking 
for information on getting the most from my 
C 1 28, and supporting other Commodore users 
with files and information. I've made many 
friends that also share my interests, and have 
even mourned the loss of Commodore friends 
that though 1 "vc never met them in person, their 
support and friendship have left lasting 
impressions. 

This article is dedicated to the memory of Ron 
Pick, a CNct BBS operator and member of 
many user groups. With his assistance many 
user groups were able to have their own Bulletin 
Board Systems at little or no cost. His 
dedication and support will long he 
remembered, (ad) 

Gaelyne Gasson ix the author of "The Internet 
for Commodore €64/ 128 Users" and can be 

contacted at: t>aeiyni'(<'h'idei>cant.nt't. an 



About our Telnet Memberships 

This is a service we're only making available to 
Commodore users. With it, you can telnet into 
our system and make use of all the programs we 
have available... 

This includes: 

Pine or Elm for Email 

Tin for Newsgroups 

Lynx or w3m for browsing the Web 

Telnet - in >he odd event you want to telnet to us 

then telnet somewhere else. 

FTP for files. 

Olmenu for downloading QWK packets to read 

Email or news offline. 




FTP Session with Lynx 



IRC for real lime chatting. I keep channel 'riifcu 
going whenever I'm at the keyboard so I'm 
available for help if needed, 

Djpeg convening JPEG graphics to GIFs 

Cjpeg creating JPEG files from GIFs (C= 

GEOS users can use this with their postscript 

level printers) 

Ghoslscript A swag of graphics conversion 

utilities 

We also have a pretty decently slocked C= FTP 
site. Lynx and Tin have been updated so they 
can be used in full colour, and Lynx is updated 
to allow access to secure web sites for ordering 
items or banking and such. Other shell utilities 
and programs are online, bul I've listed ihe most 
used ones above. 

In the newsgroups, we also have the 
Commodore related Fidonei echos: CBM, 
CBM-12K, CBM-GEOS and 

CLASSIC.COMPUTER (all these arc Fidonet 
bul are in ihe newsgroup area with a "fido." 
prefix). 

Members gel their own home directory, Email 
address and Web URL {htlp://vidcocam. nct.au/ 
-youmame/), and a tola! of 1 rob disk spaee 10 
work in (more is available if needed). 

We asking S30 Australian (SI9.95 US) a year 
for membership, which basically helps to cover 
our expenses. 

If you're interested, and like filling out forms, 
you can sign up from the web at: http:// 
vidcocam.nct.au'telnet.phpj or for secure 
ordering, it's https://sceure.vcsweb.com/ 
videocam/telnet.php3 

Otherwise, you can send us a cheek and a letter 
- be sure to include what you'd like your login 
name to be and a password to use (up lo 8 

characters, preferably mixed with numbers for 
betler securily). 



Our address is: 

VideoCam Services 
90 Miller Rd 

ReynclbSA 5161 
Australia 

Phone: +61 8 8322-2716 

Fax: +61 8 8387-5310 
Fax: (707) 897-0676 (USA) 



Email 


afternoons) 


Pine http://www.washington.edu/pins/ 


#c64ntsc IRCnet Thursday Evenings 6pm 


index. html 


PST 


Friendly Email http://friendlyemail.com 


ffc-net Dalnet Sundays starting at 3pm 
EST 


List ol Commodore Related Mailing Lists: 


ftp://videocam.net.au/cbm/info-txt/cbm- 


Talk http://videocam.net.au/cgi -bin/man - 


mailing-lists-list.txt 


cgi?talk 




Micq http://phantom.iquest.net/micq/ 


Mailinqlisten 


CenterlCQ http://konst.org.ua/ 


NewsScan Daily 


software.centericq.html 


Send a blank message to 


Z/cqhttp://www. asenteck.com/-zicq/ 


NewsScan@NewsScan.com with 




'subscribe' in the subject line. 


World Wide Web 




lynx http://www.hicom.net/--oedipus/ 


AWAD(A Word A Day) 


help.html 


http://www.wordsmith.org/awad/ 


w3m http://ei5nazha.yz.yamagata-u.ac.jp/ 


subscribe.html 


-aito/w3m/eng/ 


Send a blank message to 




wsmith@wordsmith.org with 


Your Own Web Paqes 


'subscribe' in the subject line. 


Anchors A way http:// 




cbm.videocam.net.au/anchors.html 


Tourbus (a twice a week Email on 


HTML Primer http://www.ncsa.uiuc.edu/ 


varying Internet topics) 


General/I nternet/WWW/HTMLP rimer.html 


http://www.TOURBUS.com 




Send a message to 


FTP 


LISTSERV @ LISTSERV.A0L.COM and 


FTP Site-List http://www.wipd.com/ 


inthe body of the message type: 


snakeman/ftpsites.html 


SUBSCRIBE TOURBUS Your Name 


FTP How To hltp://cbm. videocam.net.au/ 




ftp-howto.html 


TIFCU (The Internet for Commodore 




Users) 1 or 2 times a week digest of 


UNIX-Utilities 


Commodore - Internet related 


Referenz http://www.geek-girl.com/ 


messages.. 


unix.html 


http://cbm.videocam.net.au/tifcu/ 


Emacs http://www.geek-girl.com/emacs/ 


mailjist/ 


emacs.html 


Send a message to tifcu- 


Vi http ://www. geek-girl, com/Unixhelp/vi/ 


request@videocam.net.au and in the 


index.html 


subject AND body of the message type 


split http://videocam.net.au/cgi-bin/man- 


the word subscribe. 


cgi?split 




man http://videocam.net.au/cgi-bin/man- 


Newsqroups 


cgi?man 


What is Usenet? http:// 


apropos http://videocam.net.au/cgi-bin/ 


www.ualberta.ca/HELP/news/usenet.html 


man-cgi?apropos 


Supernews http://www.supernews.com 




Deia News http://www.deia.com 


Telnet 


tin http://gpu.srv.ualberta.ca/lynx/lynx/ 


Neverending BBS telnet 


HELP/news/Tin_help.html 


bbs.neverending.com 


nn http://www.ii.com/internet/faqs/ 


Cereal Port BBS telnet 199.125.78.133 


launchers/usenet/software/nn/getting- 


VideoCam Services Sign up at 


started/ 


http://cbm.videocam.net.au/telnet.html 


Some Interestina Newsarouos 


Other Web Sites of Interest 


comp. internet. net-happenings 


CBM Fidonet Echos http:// 


comp.sys.cbm 


cbm.videocam.net, au/cbmfido.html 


comp.binaries.cbm 


White Pages http://www.whitepages.com/ 


alt.c64 


cgi/intl_sites.cgi 




Recipes http://www.ichef.com 


Chat 


Temperature Conversion http:// 


IRC Primer http://www.irchelp.ora 


www.qsl.net/wb8tif/temp, htm 


IRC How To http://cbm.videocam.net.au/ 




irc-howto.html 


Sites with lists of C= Web Sites: 




Cocos http://www.aniston-park.de/cocos/ 


IRC channels: 


Clinks http://www.cmdweb.com/cbm/ 


ttc-64 IRCnet 24hrs a dayh 


clinks/ 


#c-64Efnet 24hrs a day 




(most active during N.American 





Online 



Against Oblivion - Save the Docs! 



The market for new software for the Commodore 
64, and other eight-bit computers, isn't what it used 

to be. Sure, programs are still developed, by 

devoted companies like CMD and others, but the 

majority of the programs that are available are quite 

old and aren't sold any longer. Fortunately, there 

are many places on the Internet where people 

collect old software for our veteran computers, like / 

Arnold/ for C64 games, but what about the 

documentation? 



by Peter Karlsson 

Preserving copies of the software is quite 
simple, you just need to copy llic disk (or 
tape or cartridge, or whatever kind of medium 
it was originally stored on), but preserving 
documentation requires a bit more effort. The 
manuals are most often on paper, and paper 
isn't something that you easily can shuffle onto 
a hard disk. Also, paper tends to wear out ova- 
time, to completely disappear in the end, and it 
is not as simple as to copy it over to a fresh disk 
when the old one is near the end of its life-time. 

So, what can be done about it? We could 
transfer the manuals to an electronic form, 
something that you can save on your hard-disk. 
This digital copy can then be downloaded and 
perhaps printed by those that have found the 
old software. 

The problem is to reach out lo others in a good, 

coordinated fashion once you have transfcrcd 

the documents to an electronic format. 

Fortunately for us, such efforts exist, thanks to 

the hard work of several volunteering Internet 

users. 

The first project of this kind thai I heard of 
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when it comes to the 
Commodore 64, and also 
the most well-known, is / 
Project 64/, founded in 1 995 by Cris Berneburg 
in the USA. He started to collect English 
language Commodore 64 related 
documentation ranging from books to game 
manuals. Project 64 is currently being 
integrated into Dean Thompson's .Project 
Commodore/, expanding the project to carry 
documentation for all of Commodore's 
computers, not just the Commodore 64. 

Project 64 and Project Commodore only handle 
documentations in English, but there are many 
other languages in which software for the 
Commodore computers where available. After 
giving it some consideration, I was convinced 
by Cris Berneburg to start up /International 
Project 64/ in March of 1997, covering the non- 
English part. In March of 1999, 1P64 was 
reformed into /iDOC=/, International 
Documentation Project for Commodore Eighl- 
Bil Computers (I intentionally chose a very 
long name so that people would stick to the 
abbreviation), broadening its scope to other 
Commodore eighl-billers, and to non text-only 
documentations as well. To date, iDOC= 
carries 57 documents 
in text-only form, in 




-- five 



di fie rent 



languages. Seven 
documents are 

available in non tcxt- 
only form (mostly 
I! I Ml with 

illustrations), one of 
w inch is not 

included in the 
above count. 

Other computers are 
not left out in the 
cold, either. There is 
a sister project of 
Project 64 and 



iDOC= called /Project 81/, which carries 

Sinclair 7XS1 (Timcx-IOOO) documentation. 
The page hasn't been updated since 1997, and 
there seems not to be a great interest in that 
project, however. For the Sinclair Spectrum 
(Timex-2000), there is /Spectrum Game 
Instructions/, a part of /Planet Sinclair,. For the 
Apple II there are the /Apple II archives/, 
documenting a lot of games, among other 
things, and a friend of mine has scanned the 
documentation he got with his Apple at / 
Applell-iskt/. 

If you have any old documentation that is not 
yet preserved in an electronic format, don't 
hesitate lo scan it in and send it to a suitable 
project. Especially interesting is the non- 
English part of the world, since there are quite a 
number of hardware and software products 
produced for the Commodore machines outside 
of the English speaking territories. There are a 
number of such products that have never 
reached these areas, (ak) 

Arnold: http://arnold.c64.org/ 

Project 64: http://project64.c64.org/ 

Project Commodore: http:// 

members.xoom.com/advc/pcbm/ 

iPOC: http://www.softwolves.pp.se/idoc/ 

Project SI: http://www.hh.schule.de/hhs/ 

mjaap/project.htm 

Spectrum Game Instructions: http:// 

www.nvg.ntnu.no/sinclair/instructiorrs/ 

Planet Sinclair: http://www.nvg.ntnu.no/ 

Sinclair/ 

Annie II archives: http:// 

www.apple.asimov.net/ 

Applell-iskt: http://www.mds.mdh.se/ 

~frv95pen/apple2/ (iiberwiegend schwedisch) 

(ok) 
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Transmission under GEOS 




Normally, you'd think that remote data transmission and a user 

interface that slows a system exclude each other. Yet, there will be 

some choices for Wheels and MegaPatch users in the future. 
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Wheels, because they seem to interfere 
heavily with the o.s,, MPateh3 allows you to 
start them but preserves the right to crash at 

any time (no kidding!) 

This program has more adjustments to offer 
than the I.O version, but it's still limited to 
2400 baud on the 1 28; also I don't have a 
suitable interface to try a dial-up. With a 
SwiftLink and Turbo232, it didn't work, and 



by Nikolmtx Men 

Once again, GEOS users are startled from 
their peaceful sleep by a scorcher 
nobody expected until now - more on this 
later. First, I'd like to present some programs 
from the past which I found in my vast 
archives. 

GeoTerm 64/128 

The software known as GeoTerm isn't 
suitable for today's everyday use, and it's not 
likely it's ever been. For instance, take the 
shareware GeoTerm Vl.O by William C, 
Coleman from 1988, which is a program for 
the 40-column mode supporting 300 and 
1200 baud as well as half and full duplex. 
With today's common transfer rates of 1 4400 
baud or 56800 bps (bits per second), it can't 
be recommended. Besides that, it doesn't run 
correctly under Wheels and neither under 
MPatch3. It also seems to require an older 
interlace on the user poll which 1 don't own. 
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OK 



an old 'Drews' BTX -cartridge for the user 

It's similar to the 'professional' version port failed as well. The earlier versions 1.1 

GeoTerm 2.1 made by Cars ten Clasohm in and 1.2 published by the 64'er magazine 

1991, which exists in 3 versions (all in couldn't be tested due to bad disks. All in all, 

German language) - one for the 64 and two it seems there's no convenient, up-to-date 

for the 128 (one for each of the 40 and 80- GEOS terminal software that suits present 

columm screens). None of them runs under requirements. 
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geoFAX 

Maurice Randall's 'geoFAX* stands alone in 
the field of fax software. It's a highly 
recommended program for GEOS users who 
can't afford or don't want to pay for a iax 
machine. Any geo Paint lilc can be converted 
into a fax document and sent with speeds up 
to 14400 baud (interface speed - 38400 bps). 
To send geo Write text, you first have to 
convert it into a bitmap image using a special 
printer driver. Although this might seem a bit 
complicated, it's exactly what modem PC 
software does, except that the user doesn't 
notice it. 




Enter A Phone Number To Dial. 
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geoFAX rims under GFOS, Wheels, and 
MPatcK3 on the 64 as well as on the 1 28 in40- 
column mode. It requires a Turbo232 
interface (V2.0 and up) or a SwiftLink (VI. 7 
and up) as well as a class 2 fax modem which 
should have an internal 1 6K memory {easy to 
check with the command 'at-i fbuf ). In the 
current version 2. 1 , the program offers you a 
large number of options to customize the 
software to your own needs and also some 
utilities that allow you to copy, delete, and 
rename files without leaving geoFAX, for 
example. 

Unfortunately, fax polling- a service which is 
increasingly offered by companies and 
publishing houses - is not directly available 
with geoFAX. Maurice suggested dialing the 
number on the phone and then switching to 
the modem, but this idea failed on the 
German phone system; it's said to work in the 
US. Maybe this option will be featured in a 
future update; it's almost the only thing this 
program lacks for perfection. For 
convenience sake, I imagine a function to 
convert a geoWrite document from inside 
geoFAX; however, the question arises how 
large the program (217 blocks ■ 55 K) may 



become if there's to be enough space for 
documents left on the disk. Ah well, you can't 
have it all... 

The Wave 

it's been four years now since the first demo 
of this program came out, and I was quite 
astonished when 1 saw it for the first time. But 
before continuing it, Maurice Randall turned 
to bis 'Project G' (namely Wheels). The 
Wave was originally intended as an all- 
purpose program, at least that's the 
impression you get from the opening screen. 
From here without actually leaving the 
program, it should be possible to switch 
between the important components, which 
are the Desk Accessories, the Internet/Web 
browser (The Wild Surf), an ANSI terminal 
to dial into BBS's (The Sightseer), and an 
ASCII terminal (The Beachcomber). 

The Beachcomber is the only thing that can 
be started from here and is more or less 
functional. If you'd like to verify this by 
yourself, you should have a CI 28 along with 
a SwiftLink cartridge and use Wheels to run 
the Wave Demo from 1996; M Pat eh 3 causes 
trouble. I can confirm this terminal program 





works, because 1 dialed into the Saehsen 
G EOS-BBS with it. The interface speed is 
adjustable in the range between 300 and 
38400 bps, limited by the speed of the 
SwiftLink. Unfortunately, this is the only 
working function; neither file transfer (in 
both directions) nor the directory nor the 
planned online help are available. But still, 
it's a proof of what you can get out of an aged 
computer with a graphical interface. 

The new Wave 

For the time being, work on The Wave 
continues at full speed. According to an 
official announcement made by Maurice 
Randall in the internet newsgroup 
'comp.sys.cbm', a web browser is going to be 
written which will rank up there with those 
used on PCs. He's still looking for 
programmers who are willing to contribute a 
part of their work to help complete the project 
more quickly. And it seems he has already 
gotten some help; the progress reports give 
reason to hope we'll still see a more or less 
working version in 1999. The finished 
program will be non-commercial, so every 
owner of a C64 or 1 28 can use it for free. 
Also, the source code will be freely available 
to enable further development and ports of 
the program (e.g., to MegaPatch3), Even an 
automatic update function is planned, since 
there might be updates every week - simply 
go to Maurice Randall's homepage, click on 
the update link, and the computer does the 
rest, just as PCs do. 

The HTML interpreter is almost finished and 
processes 37 of the HTML commands, like 
font size, forced line breaks, enumerated lists, 
citations with link to the source in the 
Internet, various text marking functions, as 
well as columns. The interpreter knows 40 of 
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the attributes, of which the six most important 
ones are realized, e.g., the font size. 

Also in Ihe near future, we can expect that 
rendering images in the GIF or JPEG formats 
commonly used on the Internet won't be a 
problem anymore; it's the display capabilities 
of the computer that are limited - after all, our 
computer doesn't have 16 million colors - but 
what we don't have, we don't have. For those 
who want to oiler Internet pages for 
Commodore users, it's planned to allow the 
inclusion of GEOS photo scraps, which are 
relatively easy to display on the C64/I28. 

For me personally, the most important point 
thing is how you get 'into the Net'. Since 
there are a lot of different ISPs, it must be 
possible for the user to choose freely; there's 
more than just T-Online, AOL, and 
Cornpuservc. The TCP/IP stack and the PPIV 
SLIP dialer are currently being implemented. 
Whether it's going to be possible to connect 
via any provider depends on the complexity 
of the protocols and on more help from other 
experienced programmers. Connecting via 
AOL will not be possible, because they're 
using a protocol of their own, and the 
programmers would need the source code to 



this protocol. But in my opinion, The Wave 
would work with T-Online (PPP). 

In order to use the browser, besides yourC64/ 
128 you'll need a good monitor - the 128 
version runs on the 80 column screen only - 
and Wheels, at least for the moment. 
Additionally, a SCPU equipped with a 
RamCard with 4 megs or more of memory is 
recommended for web page display, 1 meg 
mandatory. A last storage device with lots of 




Maurice 'Wheels' Randall 



space is recommended for temporary cache; a 
Ram Link or a hard drive would be ideal. Of 
course, you can use 'standard' disk drives, but 
you won't save much to them. Not to forget, 
you'll need a modem with an interface 
(SwiftLmk,Turbo232). 

Such hardware requirements arc justified, 
since 'The Wave' is designed as a graphical 
browser, and you wouldn't want to wait 
eternally until a web page appears on the 
screen. Even if you can't afford such 
hardware or don't want to or simply lack 
some components like an SCPU or the 
RamCard, there's still hope you'll be surfing 
the Internet from your C64 in the near future. 
As I read recently, there are several other 
people working on projects to write web 
browsers that work on the minimum 
configuration of a C64 (e.g. LUnix NG). With 
these, however, you'll have to go without the 
graphics and the convenience, which require 
lots of memory and processing time. 

All in all, I look forward to what the year 
2000 will bring after a really turbulent 1999. 
Anyway, I will keep an eye on these projects. 
Of course, the first working version of 'The 
Wave' (tested by myself) will be put onto our 
covcrdisk. Right now, 1 can only guess the 
possibilities from what I've tested so far. 
Scrolling through a HTML page without 
delays definitely makes me hungry for more. 
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border. This mode is such a strain to the 64 inod.Scroll, mod.l'ixelEdit and 

that it loses the color information for the (irst mud. Clip Works, if the C64 can't display 

24 pixels of each scan line, and shows some colors in this area, we remove everything thai 

ugly gray specks instead. How can we avoid has a color, leaving only black, which is 

these'.' commonly used as the background color by 

most programs that support FLI. 
Help comes in the form of CoDofs modules 



fry Arntlt Dellke 

Converting to FLI, MCI and IFL! 

There are three displav modes, namely FLI, 
MCI and IF-"!.], that make the CM (well, 
actually the VIC-I1) do things on the screen 
its designers wouldn't have dreamed of. FLI 
(flexible Line Interpretation) breaks the 
barrier of up to four colors per card (a card is 
an KxN pixel field): all of the 16 colors can be 
used, four different ones per scanline, per 
card. MCI (Multicolor Interlaced) breaks the 
16 color limit itself, although this mode 
underlies the normal limitations of the 
multicolor mode. By means of a physiological 
iriek. the C64 displays up to 136 different 
colors in MCI mode, but with a very low 
fiame rate. This means the screen may show 
extreme flickering, finally, !FL1 (Interlaced 
FLI) combines the advantages of the two 
other modes: it shows up to 136 colors on the 
screen, which may be used more flexibly than 
with MCI. Unfortunately, it has the same low 
frame rate as MCI. American C64's have an 
advantage here, as these machines have a 
slightly higher frame rate than European 
machines. 

All these modes are supported by GoDot. and 
converting into them is really simple: just 

load an image and save it again in the desired 
format, that's all. (Savers for MCI are 
currently being written.) 

[Jut. not so fast. There are some details that 
we have to take into account. Which loaders 
and savers do you have to use lb: the 
aforementioned display modes'.' What 
peculiarities do they have? For the first 
question, turn to the extra box. where you'll 
find a listing of all loaders and savers that 
involve FLI etc. About the second question. 
Til like to discuss that a bit more intensive!; 

FLI's features 

Generally, displaying FI.I images causes a 
problem with the image information at the left 
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Load: GIF 
Inst: DecodeGIF 
Load "pcdOl 5.gif* 
Load GIF 
Display 
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A brown girl's face on a while background 
appears, with a narrow black border to the left 
and right, the width of which we have to know 
in order to position the image such that it is 
centered to a width of 296 pixels (320 minus 
24). For this, we use mml.l'ixclEdit: 

Inst: PixelEdit 
Execute 



In the magnified image wc can easily see that 
the left border is 12 pixels wide. Aha. And to 
the right? Clicking on the letter "B" (which 
stands for "Bottom", under the "Move" 
section) gets us to the lower right corner, and 
the border width is 12 pixels, too. Fine! 12 
plus 12 makes 24, which is exactly the number 
of pixels we want to eliminate at the left 
border! Ok, so let's eliminate: 



I 




Exit 

Inst: Scroll 

Execute 

Set Amount: 12 

Direction; -(to the right) 

Execute 

Leave 

Display 



Unless we're processing a hires image, the 
value entered under Set Amount in mod. Scroll 
has to be even, otherwise GoDot would 
separate the bit pairs that make up the 
multicolor pixels! We've now moved the 
image one and a hal f cards to the right. Next, 
wc use mod.ClipWorks to erase at the left: 



Inst; ClipWorks 

Hor: 3 (click on 

the number 40 and 

enter 3 

instead) 

ClrClp 

(Set:) black 

Inside 

Leave 

Accept 

Exec Area: Full 

Display 

After this, the first 3 cards at 
the left of the image are free of 
any pixels irritating the FLI 
mode, and yet the image looks 
balanced because it's centered. 
In order to save an image in 
the MCS format, you have to 
use a special module instead 
of the ClrClp function in 
ClipWorks, since MCS may 
use a background color 
different from black (MCS 
automatically linds the most 
suitable color). After centering 
the image, simply execute 
mod.MCSprep and the left 
border will have the color 
MCS chose for the 
background (red in this case). 



Next time we'll put our 
ii I ten I ion to the (unpleasant) 
properties of the interlace 
mode, and how we can handle 
them with GoDot. 
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Loaders and savers for FLI. MCI and IFLI 



Loader 

Idr.AFLI, 

Idr.DrazPaint 



Saver 

svr.AFLI 



Idf.FLI-Designer 



Idr.FlipRaw 



Idr.GIF 



svr.FlipRaw 



Idr.HiManRaw 



Idr.MagicDiskEMC 



Idr.M.C.S., Idr.MCS- 
dat, 



ldr.PCXprp4IFLI, 
ldr.lFLIprep4PCX, 



svr.HiManRaw 



svr.MCSlli 



svr.FunPaintll, 
svr.PCX-VGA 



Idr.Truepaint 



Description 

A hires FLI format, 
allows two colors 
per scan lino 

An interlaced multi- 
color format limited 
to 16 colors, allows 
you to create multi- 
colored "hires" 
images 

A non-com press trig 
multicolor FLI format, 
examples can be 
found on FUNET 

A multicolor FLI for- 
mat with an excellent 
editor 

A loader that pro- 
pares standard GIF 
images for the IFLI 
mode, generates up 
to 55 colors 

A hires FLI format 
similar to A FLI 

A multicolor FLI for- 
mat from Magic Disk 
magazine 

Multicolor FLI format 
used by the program 
Mandelbrot Con- 
struction Set (from 
64'er Magazina) 

A loader for PCX 
which prepares 
images for the IFLI 
mode, a loader and a 
saver for the IFLI edi- 
tors Fun Painter II 
(and Gunpaint), and 
a saver for IFLI 
images to be dis- 
played on a PC. 

An MCI format with 
up to 136 colors. 
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ine Frage 
bkpunkts^ 

* It's the point of ^^ 
view that matters 

Have you recovered from the beer can revelry last issue? This time 
we'll explain how to create a 3-D, spatial impression in your images, 
since it is the successful use of perspective foreshortening that 
makes a vivid image. 



The demon above the 
town is painted in black, 
dark gray, blue, light 
blue, cyan, and white 



ova I- shaped color gradation getting darker as 
ii extends to the outside. 

You can portray this gradation in a similar 
way. Stan with white as the drawing color (or 
a light grey if white seems too bright) and 
extend outwards using the nearest darker 
color, which is light red. If you want to go 
further outwards and need another color, 
you'll have to improvise, because there are no 
more than two different red tones available; 
orange might be a possible choice, The lower 
pari of the ball lies in shadows and can be 
painted with darker colors like mid and dark 
mav, or dark brown, 1 he shadow's usuallv 
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by Alexander "Mr. (Jtutrk " 'Iftttcl 
ami Vi'lkrr Rust 

Generally, objects in the foreground (the 
ones that are nearer to the v iewer) appear 
larger than others. However, w bile one person 
may intuitively know how to draw 
perspectives, another mav lack such 
knowledge altogether. For those who have 
difficulties in this respect hut don't want to go 
without spatial images, the easiest solution is 
to use a vanishing point, 

Vanishing point perspective 

Known from school art classes, this 
technique is based on the following principle 

- you mark a point in the image as the 

vanishing point. In the image, it's the meeting 
point of the four, long lines. 

In order to draw objects according to the 
vanishing point, you simply draw lines from 
the lower left and lower right comer of the 
tie Id of \ tew, ending in the vanishing point. 
All objects on the plane formed by these lines 
have to be oriented to the vanishing point, 
Two more lines going from the upper ends of 
the field of view to the vanishing point allow 
you io fix the height of the objects, All objects 
in our example are oriented according to this 




rule. I his technique is particularly helpful 

and frequently used for images where 
geometric forms play an important role. e.g.. 
when drawing the outlines of towns, 
buildings, or interiors. 

Mixing colors 

flat areas and cun Mures can be made to look 
more spatial by coloring them with several 
tones of the same primary color. However, we 
need some more creativity to obtain this 
effect, because Commodore only gave us 16 
colors as compared to machines with millions 
of colors available. On the other hand, this 
might just be part of the charm in painting 
with the M. Still, the graphician's job doesn't 
become easier with lots of colors. 

Now we want to give you an example of how 
you can create a spatial impression by mixing 
colors. By only cleverly choosing the colors, 
we'll turn a red circle into a red ball. 

let's imagine a billiard ball (if you like, place 
one in front of you as a model). It has a 
glossy, reflective surface that reflects the light 
if the ball is lit. resulting in a highlight, say. in 
the upper left area. If you look at this 
highlight more closely, you can see it consists 
of a small, while circle surrounded hv an 



From circle to 
sphere, the colors do 
it all 




An eerie atmosphere using only six 
(!) colors 



shaped like a half moon, which fits the 3-D 
shape of the ball. 

At this stage, the color edges still look 
somewhat stepped. Therefore, we'll checker 
the edges where any two colors meet. 
coloring every second pixel on the outer side 
with the color on the inner side, which results 
m a pattern thai looks like a smooth 
transition. 

Color transitions 

With rainbow colors, patterns, or simple 
gradations from bright to dark, color 
transitions are commonly used to fill areas 
that would look boring otherwise. It's 
important not to align all the transitions to the 




Facilitates foreshortening - the vanishing point 



same straight line or to some other fixed 
point. Variety is the magic word here. It's 
better to place your pixels a bit more 
randomly than with a regular, dull pattern 
that's visible at the first glance. Of course, the 
smooth color transitions are obtained with the 
same color mixing technique as described 
above. In extensively detailed images, they're 
mostly used for skies, water surfaces, or light 
reflections. Unfortunately, this is one of the 
occasions where you have to pay special 
attention to the limitations of the multicolor 
mode that prevents you from using too many 
colors in a 4x8 pixel field (see part 1 of the 
course in issue 10/99). 



You might find it interesting to use the 
interlaced FLI mode (IFLI, e.g. with the 
program Fun Painter II), because the 
increased resolution and variety of colors let 
you create much more beautiful, smoother 
transitions and more detailed effects. 



For technical reasons, the colors In 
the screenshots may change In the 
magazine printing process, spoiling 
the graphical tricks. To help you see 
them accurately, the pictures from the 
course can also be found on the 
coverdisk In Arnica-Paint format, so 
you can reconstruct our tips in detail. 



An example for the use of color mixing and 
transitions 

Let's put it into practice. Showing a town at 
night and a demon statue in the foreground, 
our sample picture uses no more than six 
colors, but the skillful use of color mixing 
makes it look much more complex. The 
color spectrum is mostly located toward 
blue, which is absolutely sufficient for this 
motif. The sky in the background is an 
example of a simple but very nice-looking 
color transition. 

Also, foreshortening was used to get an 
interesting perspective. The statue in the 
front gives the viewer an impression of 
looking down at the sleeping town from 
above (like from a steeple). Down below, 
there are buildings at a smaller scale and 
mountains at the horizon. This picture was 
inspired by a CD cover; good models can be 
a valuable help. 

If you dare, you can now try projects smaller 
than a full screen which don't make 
excessive use of colors. 
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TopDask64/128 V3.5 Update from V3.xx 

HP Deskjet/Epson printer driver V2 

HP DJ/Epson printer driver update from V1 

for GEOS64 and 128, also tnterpolling! Epson with colour! 

MegaToofs V2 (for GEOS V2.0) 1 0,-DM 

Geos tools for Geos64 and Geos128 incl. Turbo128 Patch 



29,-DM 



15, -DM 
29,-DM 
15,-DM 



64net: 

64net full version Incl. 1,5 meter cable 99, -DM 

Now deliverable again! The alternate to CMD's HD. 

Use the harddisc of your PC (from 286er upward) as a 

normal drive for your C64 orC128. Up to 4(1) C64/C128 usable in a 

network! Connection over Userport of C64/C128 to parallel port of 

PC. Usable in Basic mode and with GEOS/MegaPateh! Full usable 

with SCPU! Printing over PC when using GEOS. Cable length up to 

30 meter possible! 



The new GEOS version made In Germany! 

Both versions also for amerienn GEOS kernel! 

With printed engltsh manual and new desktop! 

Supports SCPU, RamLink, HD, FD, 1581, 1571, 1541 and 

all ram expansions; new configure, filebox, tasks witcher, 

printer spooler, screen saver, screen hardcopy. 

MegaPafch64 or 128 V3.0' 69,-DM 

(For use with your old desktop) 

MegaPatch64 or 1 28 V3.0 69,-DM 

(incl. TopDesk64 o. 128 V4.1 update from V3.xx) 

MegaPatch64 or 128 V3.0' 

(incl. TopDesk64 or 128 V4.1 full version) 89,-DM 

TopDesk64 or 1 28 V4.1 full verison 

(Only for use with MegaPatch V3.0' !) 35,-DM 

MegaPatch optional in different disk format: 

1541 / 1571 / 1581-DD / 1581 -HD (CMD-FD) 

Pay with your visa or master cardl 
Shipping costs for a parcle: 
Airmail: 16.-DM 

Normal mail: 8. -DM 



USA support: The World of Merlancia Inc. 

351 6A West Cactus Road Phoenix, Arizona 
phone: (602)-789-0956/896-1 338 

http://vvww.merlancia.com/mersoft,html 
email: merlancia@aol.com 
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by Wanjtt Gayk 
The Bitmap 



A bitmap is somehow like a gigantic charset 
with an independent char definition for 
every hlock of 8x8 dots (also called cursor 
block or card). Sounds complicated? Don't 
worry, it isn't. It's even easier than a charset. A 
bitmap always has a size of 8000 bytes 
(S1F40), because every cursor block consists 
of 8 bytes (just as with a charset). The screen 
contains 1 000 cursor blocks 
(40x25), and every cursor block encompasses 
8x8 dots. This means that we have a maximum 
resolution of 320x200 dots. 

The dots' organization is quite simple: The 
first eight bytes of a bitmap form the dot 
pattern for the upper left cursor block, the next 
eight bytes describe the one to its right, and so 
on. The bitmap's last eight bytes contain the 
dots for the cursor block in the screen's lower 
right corner. The VIC's designers have simply 
rounded that value of S1F40 bytes up to S2000 
bytes, and have divided the memory visible to 
the VIC into segments of just that size. 
Therefore, if the VIC bank ranging from 
S0000 to S3FFF is active, you could have a 
bitmap either at SO000-S1FFF or at $2000- 
S3FFF. 

Hold it! If you paid attention during the earlier 
parts, you will know that the VIC can't really 
use the area from 51000 to S1FFF anyhow: 
there are ROM images mapped into the upper 
part of this space, and the range from S0000 to 
$073 F contains the xeropagc, the stack, and 
usually the video/tcxt-display RAM. So let's 
just forget about SOO00- S1FFF, So, in bank 3 
(the lowest VIC 

bank), we only have room from S20O0 to 
S3FFF. But in bank 2 (S4000- S7FFF) and 
bank (SCO00-SFFFF), we have space for two 



ty Language 



Today I would like to start off from where we stopped last time, 
namely with graphics. After having spent two parts dealing with 
charset graphics, let's get to bitmap graphics. 



bitmaps each. Bank 1 (SS000-SBFFF) suffers 
from some of the same problems as bank 3. 
Starting at $9000, (here is a copy of the ROM 
charset. so that only the upper half of a bitmap 
at S8000- S9FFF would show correctly, while 
you would see the ROM charset in the lower 
half. 

Seeing Colors - without the need for 
drugs 

When Ada Byron was still preparing punched 
cards for Charles Babbage's "Difference 
Engine", becoming effectively the first 
programmer in world history, she was also 
taking drugs in addition to her alcohol 
addiction. Maybe that gave her an incredible 
impression of colors, all without color monitor 
and video chip. There are nasty rumors that all 
subsequent programmers have been 
following her tradition, but the c64 
programmers today have a much easier stance, 
which, before anything else, is advantageous 
for their health. This is because we have the 
video RAM. You may now protest because the 
screen codes reside there, but they are 
meaningless in bitmap mode, because we have 
one single gigantic pattern - the bitmap - 
instead of the charset graphics with 
their screencodes and their respective small 
patterns. 

Its organization resembles that of the color 
RAM, The first memory location represents 
the colors of the card in the upper left corner, 
and the last memory location for the one in the 
lower right corner. Every byte in the video 
RAM contains two colors: The one for the 
"on" dots, and the background color . The 
background color resides in the low nibble, 
while the dot color uses the high nibble. Let's 
imagine that the bitmap mode was activated, 
with a bitmap at $2000 and the video RAM, as 
usual, at S0400. If S0400 contained the value 
SA9, the cursor block in the upper left corner 
would have a foreground color of light red 
(SA), and brown ($9) would be its background 
color. Background color!? 

Yes, you got that right: the background color 



register (SD021) can be thrown out in this 
mode, it will only be of importance again in 
the multicolor mode, which will be introduced 
in a later part of this course. The limitations, 
as far as SI 000- S I FFF and S9000- S9FFF are 
concerned, hold true for the video RAM as 
well. You simply can't place it there. 

"Scotty, Beam me up to the Bitmap 
Mode!" 

No, we arc not going to violate the Prime 
Directive, influencing foreign cultures 
indifferently, we are simply going to use 
register SD01 1, by activating its bit 5. From 
that moment on, our c64 doesn't display any 
chnrsets. but rather bitmaps - resistance is 
futile. The only things missing 
now are the positions for bitmap and video 
RAM in the memory. These are controlled, as 
we already know from our dealings with 
charset graphics, by registers SD018 and 
SDD00. For this purpose, have a look at the 
following table: 

Bitmap/ Video RAM / SDDOO /$D01 8 

$2000-53 F3F / $0400 / %xxxxxx1 1 / 51 8 
S2000-S3F3F / 50800 / %xxxxxx1 1 / 528 
S2000-S3F3F / 50C00 / %xxxxxx1 1 / 538 
There can't be any video RAM residing at 
$0000-S03FF or S1000-S1FFF 



$4000 
$4000 
$4000 
$4000 
$4000 
$4000 
$4000 
$4000 

$6000 
$6000 
S6000 
S6000 
$6000 
$6000 
S600Q 
$6000 



■S5F3F 
■S5F3F 
■S5F3F 
■S5F3F 
■S5F3F 
-55F3F 
■S5F3F 
■S5F3F 

■$7F3F 
■S7F3F 
■S7F3F 
■$7F3F 
S7F3F 
■S7F3F 
■S7F3F 
■S7F3F 



/ 56000 
/ 56400 
/ $6800 
I S6C00 
/ 57000 
/ $7400 
/ 57800 
/ S7C00 

/ 54000 
/ S4400 
/ 54800 
/ S4C00 
/ S5000 
/S5400 
/ 55800 
/ S5C00 



/%xxxxxx1 0/580 
/ %xxxxxx1 / 590 
/ %xxxxxx1 / SAO 
/ %xxxxxx1 / 5B0 
/ %xxxxxx1 / SCO 
/ %xxxxxx1 / SD0 
/ %xxxxxx1 / SE0 
/ %xxxxxx1 / $F0 



/%xxxxxx1 
/ %xxxxxx1 
/ %xxxxxx1 
/ %xxxxxx1 
/ %xxxxxx1 
/ %xxxxxx1 
/ %xxxxxx 1 
/ %xxxxxx1 



0/S08 
0/518 
0/S28 
0/538 
0/548 
0/558 
0/568 
0/S78 



S8000-S9F3F / SAOOO / %xxxxxx01 / S80 
S8000-$9F3F / $A400 / %xxxxxx01 / $90 
S8000-S9F3F / SA800 / %xxxxxxQ1 / SAO 
S8000-S9F3F / SACOO / %xxxxxx01 / SBO 
Up at $8000, only the upper half can be 
displayed correctly! 

SA000-SBF3F / S8000 / %xxxxxx01 / S08 
$A000-$BF3F / S8400 / %xxxxxx01 / $18 
SA000-SBF3F / S8800 / %xxxxxx01 / S28 
SA000-SBF3F / S8C00 / %xxxxxx01 / S38 
No video RAM may reside in $9000- 
S9FFF! 



$C0Q0- 
SCOOO- 
SC000 
$C00O- 
SC000 
SC000- 
SCOOO- 

scooo- 

SEOOO- 
SEOOO- 
SEOOO- 
$E000- 
SE000- 
SE000- 
$E00O- 
SEO0O- 



SDF3F 
SDF3F 
SDF3F 
$DF3F 
SDF3F 
SDF3F 
$DF3F 
SDF3F 



/SEOOO/ 
/ SE400 / 
/ SE800 / 
/SECOO/ 
/SF000/ 
/ SF400 / 
/ SF800 / 
/ SFCOO / 



SFF3F/ 
SFF3F/ 
SFF3F/ 
SFF3F/ 

SFF3F/ 
SFF3F / 
SFF3F/ 
SFF3F/ 



SCOOO / 
SC400 / 
SC800 / 
SCCOO / 
SDOOO / 
SD400 / 
SD800 / 
SDCOO / 



%xxxxxxOO / S80 
%xxxxxxOO / S90 
%xxxxxxOO / SAO 
%xxxxxxOO / $B0 
%xxxxxxOO / SCO 
%xxxxxxOO/SDO 
%xxxxxxOO / SEO 
xxxxxxOO / SFO 

%xxxxxxOO / $08 
%xxxxxxO0/S18 
%xxxxxxOO / $28 
%xxxxxxOO / $38 
"/oxxxxxxOO / $48 
%xxxxxxO0 / $58 
%xxxxxxO0 / $68 
%xxxxxxOO / $78 



The tabic contains all usable combinations and 
makes the registers' cooperation quite clear. 
The lower two bits in register SDDOO define 
the bank, in which the bitmap resides. 
$D018's high nibble positions the video 
RAM. Register SDOlS's low nibble holds the 
bitmap's position within the bank, which is 
calulated just as with charscts: (bitmap start - 
bank start)/S0400. Let's take 
a bitmap at S6000 as an example; {$6000- 
S4000)/S0400=S08. Because there arc 
effectively but two positions for a bitmap in a 
bank {either in the lower or the upper half), 
values other than 8 and make no sense Tor 
the low nibble. The values 0-7 would place the 
bitmap in the bank's first hall', while the values 
"-F would place it in the second half. The high 
nibble's value is 

calculated in the same manner and describes 
the video RAM's position. 

How Do I Draw Bitmap Graphics? 

The bitmaps I have discussed thus far have 
been two colored (in effect), with a resolution 
of 320x200 dots. They are also known as hires 
bitmaps, hires being the abbreviation for "high 
resolution", in order to draw hires bitmaps, 
there are drawing programs like Art Studio, 
Doodle, Ili-i'ic-Creator/Oxyron, or the very 
simple Hi-Eddi. The GEOI'aint formal {also 
hires), is rather inadequate for the common 



programmer, because it has a packed and quite 
complicated file format. 

Can Bitmaps only Be Used for 
Pictures? 

The answer is quite simply "No". Bitmap 
graphics in hires mode have the excellent, hut 
not yet mentioned characteristic, of every card 
having its individual background and 
foreground color. This is something the 
charsct mode does not oiler. You can make use 
of this characteristic for Mime effects, as the 
following programm shall show. Basically, 
this effect is quite simple: You 
simply (ill the bitmap's uppermost cursor line 
{40 cards) with one bit pattern (in this case 
%l 1 1 1 0000, Sl-O). Then you change the pixel 
and background color for every card, by 
writing values from a tabic into the high and 
low nibbles of the video RAM's uppermost 
line. When you start rotating that table, you 
get a nice little effect. Try changing its looks 
by using the value SAA (%1010!010) instead 
of SFO as the bitmap's pattern. 

One more word on setting the VIC bank 
(SDDO0): Some programmers may be 
wondering why 1 start by clearing the two 
lowest bits (AND HSFC, binary %l 1 1 1 1 100) 
and then again setting them (ORA £$03, 
binary %D0000011). This is only meant to 
demonstrate how you should set these values. 
If you wanted to use bank 2, the AND 
command would be required. For VIC bank 3, 
which requires 

setting the two lowest bits, simply using ORA 
ffS03 would suffice. Those starting this 
programm from BASIC (afier a reset, for 
instance) could even skip setting SDDOO 
completely, because the video RAM resides at 
S0400-S073F in the c64's basic mode, which 
means that the VIC is already using bank 3 
{S00O0-S3FFF). 

The following source code is written in the 
ACME cross assembler's syntax (http:// 
home. pages.de/~mac_bacon/acmc), and can 
be transferred quite easily to other systems. 
Those of you using a machine language 
monitor have to replace the labels {clear, 
pattern, sync, wait, video, cycle, and colors) 
by the respective addresses. 

*=$Q810 jprogramin start at $0810 (SYS 
2064) 

!To "Effekt_0810" idefine the created 
code's filename 

JSR SE544 ;Cleorscreen (ROM routine) 
LDA a; ill 

STA SD011 (bitmap mode: 'on' 
LDA »$18 

STA SD018 ;video RAM = $0400, bitmap ■ 
$2000 
LDA $DD00 ; fetch value from SDDOO 
AND #$FC ; clear the two lowest bits 



ORA #$03 j VIC bank number 3 (set bits 
and 1 ) 
STA SDDOO ;write value back to $DD00 

Lt)A »S20 .-clear bitmap, start address 

STA $FB ;$2000 as high/ low byte 

LDY it $00 ;at zcropago address SFA/SFB 

(vector) 
STY $FA 
TYA ; low byte into accumulator {replaces 

LDA »$0Q) 

clear STA ($FA),Y ;copy accumulator to 

address in vector (SFA/SFB) plus Y 
INY ."increase Y 

BNE clear ^branch as long as not 
It.C $FB .-otherwise increase high byte of 

address 
LDX $FB ; load high byte into X 
CPX #$40 ;and compare to $40 (checking 

for end address $4000) 
BNE clear ;branch as long as not $4000 

LDX #$00 

lda i$FO ;<- bit pattern for the effect 

(%11110000) 

pattern STA $2000, X ;fill bitmap's first 

cursor line 1S0140 bytes) 

STA $2040, X ,-with the bit pattern 

I NX 

■IM-I |l.it I ,-r :: 

SEI .-IRQ 'off 

sync LDA #$FA ;wait for 
wait CMP SD012 ;rasterline $FA 
Btfti wait ; f or even timing 

LDX #$23 ;$28 runs (dec. 4C> 

LDY #$00 ;color table's lower end 
video LDA colors-!, X .-value from color 
tablo-ltX 

ASL ,-shift it 

ASL .-into 

ASL .- the 

ASL ;high nibble 

ORA colors, Y ; logical "or" with value 
from color 
table •¥ 

STA SD3FF.X ,-to video RAM minus 1 plus X 

INY ; increase Y 

DEX ; decrease X 

BNE video ; branch as long as X not zero 

LDY colors+$27 jmemorize last color 
value 

LDX t$27 ;$27 runs Idee. 39) 
cyc)e LDA colors-!, X jittovc all color 
values 

STA colors. X .-backwards by one placa 

DEX ; decrease X 

BNE cycle ; branch as long as X not 

STY colors ;write memorized value to 
color table's first position 

JMP sync nump back to the timing 
routine 

colors (Byte 

$00,$00,$00,$00,$06,$06,$04,$04,$Oe,$Oo 
; color table 
consisting 

I Byte 
$O3,$03,$0d,$0d,$01,$01,$01,$01,$Ol,$Ol 
;o£ $23 
values (dec. 40) 

1 Byte 
$01,$01,$01,$01,$Q7,$07,$OE,$0£,$Oa,$Oa 

! Byte 
$08, SOS, $02, $02, $09, $03, $00, $00. $00, $00 



Commodore Scape 



Expo 
retrospective 

By the time this is read, two yearly events will have happened. 

The Chicago Commodore Expo in Lansing, Illinois, and the 

Vintage Computer Festival 3.0 in Santa Clara, California. The 

Chicago Expo is a Commodore-only celebration at the Day's Inn 

(formerly, Holiday Inn) on September 25. The Vintage 
Computer Festival is a celebration of all vintage computers, held 

at the Santa Clara Convention Center on October 2-3. 



by Robert Bernardo 

These two nulumn shows, along with the 
Lansing Area Commodore Club Expo 
(Okemos, Michigan) in May, comprise the 
best-known events in which we 
Commodorians can attend here in the states. 

All three shows have a di fie rent flavor, a 
different style, and each complements the 
other. The LACC Expo seems very local, 
like a big, club activity. The Chicago Expo 
gathers more people from afar, clue to its 
more central locution. VCF is very 
California, Silicon Valley -based, and caters 
to archivists, historians, and collectors 
interested in the computer industry. There is 
something in each which would please a 
Commodore fan. 



Need to feel a closeness and a personal touch 
in all the C= activities going on at a show? 
The LACC Expo I attended last year had 
about 50 people show up. Though the 
number was small in comparison to other 
computer shows (or large in comparison to 
other C- meetings), the attendees could 
really locus on the demonstrations and 
luminaries who appeared, such as Dale 
Sidebottom (president of Louisville Users of 
Commodore, Kentucky club) and Maurice 
Randall, Geos programmer extrordinaire. 
Dale showed what could be done with a 
Commodore and a Postscript printer, and 
Maurice officially introduced Wheels 64, the 
replacement' updated operating system for 
Geos 64. At this year's LACC Expo, 
Maurice introduced the beta version of 
GeoShell 3.0. Size doesn't matter; the LACC 
Expo makes up lor it by having big C 





Larry Anderson, sysop of the C= bulletin boards, Silicon Realms and avid C= 
collector, shows off his award-winning PET computer. 



Todd Elliott and his power system: 
C128D(CR), SuperCPU 128, RAMLink, 
CMD HD and FD 4000 



releases. 

Need to a bigger C= Expo'.' The Chicago 
Expo 1 attended last year had about double 
the number of attendees with even more C= 
stars, Jason Compton (writer for CU Amiga 
magazine and Commodore World), Steve 
Judd, Mark Scelye, Nate Dannenbcrg, Todd 
Elliott, and Robin ilarbron (programmers), 
Fender Tucker (Loadstar disk magazine and 
newsletter), Jim Butterfield (programmer/ 
writer), Roger Lawhorn (Geos programmer), 
Scott Parker (Centsible Software) and Dale 
Sidebottom and Maurice Randall again. At 
that Chicago show, Maurice introduced 
Wheels 128, the replacement/updated 
operating system for Geos 128. Nate 
Dannenbcrg showed off his C 1 28 Tower and 
Quickcam interface/program. Roger 
Lawhorn and Dale Sidebottom promoted 
their Geos applications, Jim Butterfield 
reminisced about Commodore programming 
in tlie l'JSO's. Three ( 'ommodorc C6S's were 
shown; less than 200 of these prototypes 
were ever made by C13M. Like the LACC 
Expo, these are the two shows to go to if you 
want your fill of Commodore. 

Need ,i show that's more general in nature'. 1 
The Vintage Computer Festival may be the 
ticket. At last year's VCF 2.0, many 
computer platforms from the I980"s and 
earlier were represented there, anything from 




Clark Murphy, vice-president of FUNHUG, (far left) explains the wonders of 
Wheels to interested on-lookers. 



parts for I950's behemoths 10 IMSA1 RORO's 
to Commodore PliT's lo Timex/Sinclair's lo 
Apple II 's to Tandy Color Computers to 
obscure, unknown computers. The Computer 
Museum History Center had a large exhibit 
of historical computers, including many 
different Commodores. These were usually 
hands-on displays; you actually got to work 
the computers. 

Larry Anderson, one of the exhibit docents 
and also sysop to the Silicon Realms BBS 
(209 754-1363), was showing Ins collection 
of PET computers. Larry's 15 minutes of 
fame came when Desmond Crisis, t.v. 
reporter for the Sei-Fi cable show, CNci 
Central, interviewed him in front of the 
cameras. In fact, Desmond's entire report 
was on how people still used their vintage 
computers and attended a show such as VCR 
(Unfortunately, I did not ever videotape the 
report from the program. Desmond can be 
contacted at: CNet, 150 Chestnut St., San 
Francisco, CA 941 1 1. Phone: 415 395-7805 
cxt. 1554. FAX: 415 395-9205, E-mail: 
desmondc@cnet.com ) 

The VCF ilea market had a wide variety of 
items for a wide variety of computers. 
Commodore items were there for sale; from 
various vendors I was able lo buy some 
Warpspecd and Fast Load cartridges, a 
Commodore Magic Voice cartridge; the 
programs, World Cup Soccer, Wizard of Oz, 
Alice in Wonderland, and Toll.lnfomnster 
3.6; an Animation Station drawing pad, a 
carrying bag for SX-64 cables (the bag in 
mint condition!), and a few 1541 and 1571 



disk drives (given for free, though 1 did make 
a donation). 

The featured speakers gave their talks in 
conference rooms, separate from large, flea 
market room. At VCF 2,0 a lot of their talk 
went over my head as they spoke about the 
computing industry and programming in the 
1960's or the 1970's. Their insiders' jokes 
drew appreciative laughter from the 
programmers in the crowd, but because it 



was before my time in computers, I could 
only wonder. 

As you can see from the above, there is a 
type of show for most any Commodore fan. 
To find out information about next year's 
shows, contact the following people: 

LACC Expo - Tim Lewis, president of LACC 
(lewist@arq.net), LACC, P.O. Box 1065, 
East Lansing, Ml 48826, U.S.A. 

Chicago Commodore Expo - Randy Harris, 
president of the SouthWest Regional 
Association of Programmers 
(rgharris@aol.com), SWRAP User Group, 
Inc., P.O. Box 528232, Chicago, 1L 60652- 
8232. U.S.A.. Phone:773 375-9017 

Vintage Computer Festival - Sam "Sellam" 
Ismail, organizer of VCF 
(siconic@jasmine.psyber.com), Vintage 
Computer Festival, 4275 Rosewood Dr. 
#29-161, Pleasanton, CA 94588, U.S.A. 
Phone: 8B8 SICONIC ext. 823. 

Without these people and their partners, wc 
wouldn't have these line shows in which wc 
could celebrate Commodore, (ad) 
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An overall view of the FCUG table. Todd Elliott, GEOS programmer, is seated to 
the left. Ed Hart is standing behind the black, 20-inch, RGB/composite monitor 
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Hardware _ 



Power Supply tips for the European 
128D + SCPU/RamLink/REU Combo 

In the pages of "Commodore Scene" and various discussion groups on the Internet, I have read 
about many people having problems with their SCPUs. Well, a few months back 1 did have problems 
with screen artifacts (odd characters) appearing in the 64 mode and also very unreliable operation in 

all modes as well. 



1 



by Colin J. Thomson 

It became more apparent after adding a 2 meg 
REU to the system, which does put even 
more load on my 12KD's power supply! After 
no help at all from CMD, I thought 1 belter take 
a look. 

I know there are solutions for the C64's and 
C128's which have external PSU's (In an early 

G06-1! there is a excellent article about using a 
PC PSU), and also changing the power switch 
can make all the difference. But what about us 
128D users with internal PSU's? Well, read 
on... 

After some investigating, I found out that my 
128D (plastic case version) was low on volts 
and not by a lot! The initial reading was around 
4.93v. Ok, so it was near the 5v CMD 
recommended, but it wasn't near enough. 

A hardware specialist from Germany 
recommends that it should be between 4.95v to 
5.00v (the closer to 5v the better) measured at 
the user port, pin 2 (+5v) and pin 1 (ground), 
with everything connected! Measuring it this 
way, the PSU is under load and gives a more 
realistic reading. Measuring the PSU with no 
load, for example disconnected from the 
computer, is no good at all and may even give a 
reading above 5v. 

PLEASE NOTE 

Remember that all your measurements must be 
made with a digital test meter for accuracy with 
everything connected - SCPU/RL/REU, etc. I 
suggest that you should measure the volts 
before the modification and after modification 
so you can compare your results. 

After receiving some e-mail's, we came up 
with a solution to bring up the PSU to the 
magic 5v. The components to change are some 
of the electrolytic capacitors around the 5v 
output side of the PSU. There arc five in all, 
three 220Guf 25 v, one lOOOuf 16v, and one 
470uf 25v (uf - microfarad). I replaced the old 
capacitors with high temperature radial types. 
Our model of I28D (European, plastic case) 
has a "switch mode" power supply, and they 
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128D Swilch Mcdo PSU layout. 
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lose volts over the years as do all PSU's. 

It's very easy to remove the PSU in the 1 28D. 
When you remove the lid of the 128D, it is the 
metal box in the bottom left comer, Remove the 
front panel which is fixed by 3 small screws and 
pull off the drive lever. Then you can remove 
the PSU which is held in by 4 small screws and 
unplug the connectors. Remember to take note 
of the connections when you unplug the 
connectors, although you can't really go wrong. 

After removing the PSU and taking off the lid, 
you will sec on the 5v output side of the power 
supply and the 5 large, electrolytic capacitors. 
These tend to become "leaky" over the years 
and can drag down the voltage slightly. 

To replace these capacitors, you will have to 
remove the PCB (printed circuit board) from 
the box, but again it's very easy. It's only 
attached in the case with some screws and is 
easily removed. Or you could take the PSU to a 
repair shop and ask them to change the 
offending parts. The parts are very cheap and 
arc easily available from any electronics shop, 
but make sure you buy good quality capacitors. 

PLEASE NOTE 

These capacitors are polarized, i.e., they have a 
positive and a negative terminal. So before you 
take out the old ones, make a note of which way 
they go and mark the PCB accordingly. The 
best way is to replace them one at a time. I 
would also recommend that you check for "dry 
or dull joints" (cold solder joints) and resolder 
them where necessary while you have the PCB 
out of its case. 

Double-check your work and then reassemble 
your 12813 and cheek all is well. Now you can 
connect up everything else, RL/SCPU/RBU, 
etc., and check the volts. On my system the 



volts went up from around 4.93v to 4.98v. It 
does not sound a lot, but it has made all the 
difference. 

1 cannot guarantee this modification will work 
for you, but it has cured all my RL/SCPU/REU 
problems I have had over the last few months. 
So why not give it a go? 

Note for 128DCR users 
The same can be done to the US version (metal 
case) 12SDCR, but because 1 have not seen one, 
I can't help, i believe it does not use a "switch 
mode" PSU, just the normal type PSU, but it's 
still worth finding the large electrolytic 
capacitors that "smooth" the 5v line and 
replacing them. Even standard PSU's lose volts 
with age! Remember we are talking small 
amounts. 

Thanks must go to Raymond Carlsen for his 
advice/lips and to Werner Wcicht for passing 
the information to me for the best place to 
measure the 5 volts. 

Additional NOTES... 

I would also recommend changing the large 
electrolytic capacitor marked "A" and the 
smaller one marked "B" shown in the diagram. 
The value for "A" = lOOuf @ 350v and "B" 
0.01 @ 1.5Kv (1500 VOLTS) !! That's why 
there is a high voltage warning!!! 

There seems to be three types of "switch mode" 
PSUs for our 128D - s, but if you follow the 
simple rules and replace ALL the large value 
electrolytic capacitors around the 5v section, 
you should see a good increase in volts, (ma) 



Columns 




This month, we'll take a look at 
some common issues and 

questions you might have with 
standard floppy drives, and 
touch on some of the less 

common forms of disk storage. 



r Starters 



Di$% Doctor 



by Jason Compton 

Even if you're perfectly satisfied with your 
trusty old 1541, there are still a few 
things you might want to keep in mind for 
the months and years ahead. 

The Incredible Initialize 

If you've ever used a DOS wedge, or read the 
manual for your floppy drive, or done much 
of anything on your own with disk and file 
management, you know that there are a 
number of commands you can send to the 
disk drive. If you don't have a DOS wedge, 
typically you send commands to the drive 
like this: 

OPEN 15 , 8 , 15, "<command>" 
CLOSE 15 

where K is replaced by a higher number if 
you're using more than one drive on your 
system. The OPEN command opens up a 
communication channel to the disk drive's 
internal brain, sends the command you issue 
in quotes, then closes that communications 
channel {a very important step - it lets the 
disk drive get back to normal operation.) If 
you have a DOS wedge, you gel to skip all 
that typing and simply type: 

@<cominand> 

which is far more convenient. If you're not 
using a DOS wedge in BASIC already, they 
can be found on almost any major utility 
cartridge, as well as on the "Test/Demo 
disks" that come with ail floppy drives. 

Most people usually use DOS commands to 
do things like rename or delete files, or to 
format disks. But the most innocuous 
command is actually one of the most useful: 
the Initialize command, "I". 



The 1541 manual just says that the 
"Initial ire" command "returns the disk drive 
to the same state as when powered up." That 
doesn't tell you anything useful. What you 
should know is that it helps the disk drive 
adjust to new disks that have been inserted 
into the drive. 

In a perfect world, any Commodore disk put 
in any Commodore drive should work just 
fine. But that's not the case. Drives can drift 
out of alignment, which also causes the data 
they write to skew on the disk. And 
sometimes, reading from disks thai have 
been written in differently aligned drives can 
"confuse" the drive into looking at new disks 
the wrong way. When this happens, you 
usually gel a "Drive not ready" error, or 
sometimes you'll get various "Read Errors." 
Sometimes you can fix this problem by 
switching the drive on and off, but this 
causes unnecessary wear. 

When you know for sure that a disk is 
actually good, but doesn't seem to work in 
your drive especially after you've 
successfully read different disks there, try a 
quick Initialize (either with OPEN 
15,8,15,"i":CLOSE 15 if you don't have a 
wedge, or @I if you do.) It doesn't fix all 
problems, but it can save you a lot of 
headaches on quirky disks. And remember 
that many application programs have DOS 
command channels, so if you're in your 
favorite program and it's having trouble 
loading and saving to your project disks, try 
lo send an Initialize command. A quick Hash 
of the drive access light later, and you just 
might be ready to go! 

Disk Drive Compatibility 

Have you ever seen "Commodore- 
compatible" floppy drives advertised and 



wondered exactly what they meant by 
"compatible"? 

Commodore tloppy drives actually have 
computers inside them: l hey have their own 
CPU. memory, and mini operating system. 
That means they can be programmed - 
programmed to increase disk access speed, 
programmed to access disks in an 
unconventional manner (such as for copy 
protection purposes), or even to lake some of 
the workload off of the main computer. This 
makes them versatile and flexible, and it also 
makes them difficult to replicate perfectly. 

Most "Commodore-compatible" floppy 
drives are not completely compatible, 
because they are unable to recreate each and 
every quirk and nuance of the original 1541 
drive. Even Commodore's late-model 1541- 
II disk drive has a few compatibility 
problems. The most successful compatible 
drives are those that in essence stole 
Commodore's ROM code {the operating 
system of the disk drive) and used it in their 
own drives. Oceanic was infamous for this. 

The less compatible drives work fine in 
BASIC and with programs that use standard 
disk access routines, but often choke on 
more elaborate copy protection or disk turbo 
schemes. Some, like the Oceanic FSD-2 (or 
"Excelerator Plus") work with virtually all 
custom disk access methods. 

There are good reasons to think about adding 
a compatible drive to your system. They're 
usually smaller and generate less heat than 
standard 154!s when they have external 
power supplies. Many have DIP switches for 
setting the drive number (Commodore didn't 
start doing that until the 1571 and 1541-11.) 
You may also be able to find one for cheaper 
than a Commodore drive because they were 
cheaper to begin with, or because they are an 
unusual brand. But remember that for 
compatibility, the classic 1541 is still t he- 
best. 

Next month, we'll take a look at what you 
need to know about other tonus of disk 
storage (including 3.5 inch floppy drives, 
hard drives, even RAM -based file storage) 
and more important issues. If you have any 
questions for Just for Starters, please e-mail 

jcompton@xnet.com 

(cik) 



Being idle at 20 MHz 




Basically, you can think of things like 
the SCPU is working at 20 MHz 
while the computer connected to it slicks to 1 
MHz, If both machines are to communicate 
with each other, the SCPU has no choice hut 
to slow down to the lower speed. In most 
cases this means waiting for the C64. It 
would be very wasteful to squander the turbo 
cartridge's additional power with being idle, 
which is why CMD has provided aid ment to 
avoid exactly this. However, the most 
efficient thing to do would be to have a look 
at the i'aeis yourself so that your programs 
can comply with the SCPU as best as 
possible. The first question that arises then 
would lie when do we have to communicate 
with the computer at all? 

The Helpful Spirits 

In the computer there are a lot of specific 
ICs. those that really make a C64 a C64. The 
VIC provides the graphics, the SID takes 
care of the sound, and the CIAs handle input 
and output. If you want to access one of 
these, a physical exchange of information to 
and from the SCPU is required. The actual 
C64 CPU is not important here, because it is 
replaced by the SCPU and therefore 
deactivated. The 65816 is the one and only 
boss in town then. 

Al! that's left then is the memory, which is 
kind of a problem. RAM and ROM are by far 
too slow for 20 MHz, which is why the 
SCPU has its own RAM and ROM 
complying with these high standards. 
However, the original RAM is not totally 
unused, as all of you who have dealt with the 
optimization modes know. In the C64 it is 
not only the processor that aeeesses the 
memory but also the video chip which is 
getting its graphics data from there. 
Unfortunately, it is impossible for the VIC to 
access the SCPU's internal RAM, and so the 
latter has to care for mirroring the data to 
parts of the C64*s memory. Don't forget that 
the VIC has its own color RAM. Accessing 
this also forces an exchange. Thus, there are 
more than enough reasons for the SCPU to 
exchange information with the computer. 



...is quite a waste of the SuperCPU. in spite of this, many 
programs are running without utilizing the SuperCPU's full speed, 
because they are not complying with the SCPU's timing. But what 
does this mean in detail? Information about this and the SCPU in 
general is offered here! 



hv Wolfram Sang 

Fortunately, there is a way to keep this 
transfer from delaying things. 

The Cache 

"Cache" is the name for buffer memory. If 
the SCPU needs to send a byte to the C64, it 
writes it to the cache first. The advantage of 
this is that the SCPU's processor continues 
to work, because it has gotten rid of that 
byte. Instead of the processor, the cache now 
waits for the C64 to get ready, and only then 
ii sends the byte. Hence, there is no delay. 
The problem is that this cache is but one byte 
in size! This means if the cache is already 
full when the processor wants to send 
another byte to the C64, it has no choice but 
to wait for the cache to be emptied before it 
is able to proceed. 

This leads to my advice for programmers not 
to write continuously into mirrored memory- 
addresses, because the SCPU would have to 
wait for the cache to be emptied all the time. 
Instead, something useful only dealing with 
the SCPU's fast RAM should be performed 
in between repeated accesses. How many 
cycles have to be bridged doiog this? CMD 
says you should have write access to 
mirrored memory every 19th cycle (see note 
1). This is really something you need to get 
used to. For instance, the two programs in 
our text box would need the same time to be 
completed in spite of actually having 
different running times in each loop. 

You must also be careful when using the 16- 
bit registers. If you write a 1 6-bit value, the 
processor splits it into two 8-bil (read I byte) 
sized packages which are sent away one after 
the other. But if the value is to go into 
mirrored memory, the things discussed above 
will happen. At the time the second byte 



ought to be placed in the cache, the first one 
isn't gone yet. The unpleasant result is... 
"wait". The same goes for the assembly 
language commands MVN and MVP. They 
allow for moving memory blocks very fast, 
needing but seven cycles for each byte. In 
such cases, it could prove to be more 
efficient to write your own loops instead of 
using one short opcode and to additionally 
execute some different code while writing to 
the mirrored memory that is being dealt with. 

I/O Area 

Ail things said so far only apply to the 
mirrored memory addresses. Within the I/O 
area - the place where the C64's specific 
chips have their registers - everything 
changes. 

The cache is not touched here. The processor 
instantly waits for the next I MHz cycle, 
which leads to a one access every 28 cycles. 
By the way, this does not only apply to 
writing but also to reading! This is because, 
unlike the mirrored RAM, these registers are 
not copied into the SCPU, and the data must 
be fetched from the C64 itself. 
Unfortunately, this also means that Read- 
Modify- Write Opcodes - commands like 
INC, ASF, and TRB which read a memory 
address, modify the value, and immediately 
write it back - slow down the SCPU twice 
during their execution. So to speed things up, 
it may very well be better to separate these 
commands into simple actions. 

INC SD020 

would then, for instance, become 

LDX SD02 
XHX 



. , . (22 eyelet 
things ) 

STX $D020 



for doing different 



"Hint may seem quite strange, but it's a fact 
nonetheless. By the way, this behavior in 
timing does not only occur with the I/O area 
but also when accessing SOI, and if 
EPROMs are switched on, then in the range 
from $8000 to SBFFR 

Exceptions 

There are two more types of timing. The first 
one only applies to writing to SDF01, 
SDF21, and SFF00. These registers are 
mainly used by REUs, which require some 
special timing behavior due to their LIMA 
usage, While reading behaves just as within 
the I/O area, writing to these registers is 
slightly slower. 

The second exception is writing to the CIA 
registers. After waiting there, the SCPU is 
halted for about 40 additional cycles. This is 
meant to keep it from reading from the CIAs 
within the next two 1 MHz cycles. If it did, 
erroneous values would be returned, because 
the CIAs' reaction times are slowed down. 
This is due to the input and output lines of 
the CIAs being protected by resistances. By 
the way, during these occasions, the SCPU is 
really halted, and you can't run any code 
during this period! 

You should also keep in mind the special 
status of the color RAM. Usually, you would 
expect it to comply to the I/O area timing, 
because it is a part of thai area. However, this 
only applies to the SCPU V 1 . With the newer 
V2, the color RAM is handled like mirrored 
memory. On the one hand, this is quite 
useful, because things are sped up, but on the 



Two loops, one speed? 

The prerequisite for this comparison is that the range from $0000 to S3FFF is 
defined as mirrored memory. 



L1: 



LDX #$00 




LDX #500 
L1: 




STZ $3F0Q,X 


;5 


STZ $3F00,X 


;5 


INX 


;2 


TXA 


;2 


BNEL1 


;3 


STA$010000,X 


;5 






STA $01 0100.X 


;5 






INX 


;2 






BNEL1 


;3 



The sample routine to the left only needs 10 cycles per loop for execution, while 
the one to the right needs 22. Nevertheless, both routines require the same 
amount of time when running on a SCPU, because both are accessing mirrored 
memory which depends on the 1 MHz clock rate. The only difference is that 
while the routine to the left spends most of the time waiting, the routine to the 
right is going to perform something different yet. Making skillful use of this is the 
real art of efficiently programming the SCPU! 



other hand, it is quite annoying since it may 
cause incompatibility. 

There are even more differences between V 1 
and V2. The V2 device can work at its full 
20 MHz when dealing with hardware 
registers {SD07x, SDOBx, and S01) without 
having to wait for the next I MHz cycle. 
Finally, it can also access the extra RAM 
{SD2000-SD3FF) without any delays, while 
its predecessor always needed one additional 
cycle to do 
so. 

To be continued... 

This should be enough for a first entry into 
the wonderful world of SCPU timing. C64 
programmers should get into this first, and it 



really pays off. Those who make the SCPU 
wail a lot may perhaps only get an increase 
of speed by less than half of what is possible. 
However, those who spend a little bit of 
effort can really achieve maximum speed. 
The files aren't closed on this topic yet, 
because the SuperRAM card's hehavior has 
to he discussed as well. Some new aspects 
will also be discovered there, In the 
meantime, you can start getting used to the 
concept of half cycles. Explanation soon to 
come here, of course! 

[I] www.cmdweb.com/cbm/supcrcpu/suprtime.pdf 
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Tips & Tricks 

The USR-Function 
what is it good for? 

One of the most over-looked functions in the Commodore BASIC 

repertoire is USRQ, the user-defined function. Perhaps it's because 

by default it doesn't do anything, or perhaps it's because most 

people have never heard of it. 



M' Peter Karlsson 



It is, however, very useful lor adding functions 
to the BASIC, without having to modify ihe 
whole of the BASIC. 

An Example 

In his 2nd Basic Project, starting in the 8/1999 
issue of G064!, Amdt Deltke mentioned the 
lack of a modulo operator, one that calculates 
the remainder of an integer division. In his 
example, he managed to do without it, but what 
if it were really necessary? Sure, it could be 
implemented in BASIC by using a DEF FN 
user-defined function, or directly in-line using 
1NT() and some other interesting commands, 
hm that is slow. 



I 

IS 



contents of ihis vector is initialized to 45640 
(hex SB24S), which will just print the 
"ILLEGAL QUANTITY" error message on the 
screen. To test ii out, we can point il to an RTS 
instruction, which would just return the 
argument passed to it. Try [his: 

POKE 49152,96 
put a RTS Instruction at 49152 (hex $0)00) 
POKE 785,0:POKE 786,192 

set the USRO vector to SC0O0 

PRINT USR(42) 
should print 42 hock to the screen 

A very nice property about the USR() function 
is thai it's always available for redefinition, 
even if other BASIC extensions are available. 
Thus, using USRQ when all you need is one 
function ensures maximum compatibility. 



To alleviate the speed problem, we could 

always try to write the routine in assembly Easter Sunday 

code, and call it with SYS. The problem is how 

In pass along the arguments, and how to gel the 

result back from the routine. This is where 

USR() comes in; il implicitly takes one 

argument and makes il available to your 

assembly routine, and it also allows you to 

return a result back to BASIC. 



Argument Passing 

Now, there is just one problem, the modulo 
operator takes two input values, (he numerator 
and the denominator. Well, I said that il 
implicitly takes one argument, the one within 
the parentheses, and while this is true, nothing 
stops us from taking our own arguments 
outside of the parentheses. We just have to 
know our way around the BASIC ROM to call 
Ihe correct routines. 

The implicit argument is passed to die USR() 
routine in FAC1, Ihe first of BASICs three 
floating point accumulators, located at 
addresses 97-102 (hex S61-S66), which will 
also be used to hold any results generated by 
your code. 

The vccior for the USR() function is located at 
addresses 785-786 (hex S3 1 1-5312) in the 

standard low/high formal. Upon startup, the 



The date of the (Christian) Easter Sunday is 
determined by the time when the full moon 
appears in early spring. Thanks lo the nice 
regularity of the moon's orbit around the earth, 
this date can be calculated by a mathematical 
formula (and as a nice coincidence, it heavily 
relies on the modulo operator): 



A = YEAR MOD 19 

B = YEAR MOD 4 

C s YEAR MOD 7 

D = (19*A+ M) MOD 30 

E = (2'B + 4'C + 6"D + N) MOD 7 

The sum of D and E gives the dale, counting 
zero as 22nd March, wiih iwo exceptions: If 
you get the result 26th April, or if you get 25th 
April with D=28, E=6 and A greater than ten, 
you should subtract one week. The numbers for 
M and N depend on the century in question, 
according to ihe table below: 

Century M N 
1583-1599 22 2 
1600-1699 22 2 
1700-1799 23 3 
1800-1899 23 4 
1900-1999 24 5 
2000-2099 24 5 



2100-2199 24 6 
2200-2299 25 
2300-2399 26 1 
2400-2499 25 1 
2500-2599 26 2 

Implementation 

The modulo operator MOD(X.Y) can be 
implemented by calculating X-INT(X/Y)*Y, 
which is exactly die assembly code we are 
implementing. We are using a number of the 
BASIC ROM floating point routines lo 
implement this, since we bolh receive Ihe 
arguments and have to give the reium values in 
floating point. 

To get the second argument (the denominator) 
we lirst call the MOV2F routine to move the 
input argument out to memory, in the BASIC 
temporary siorage area, addresses 87-91 (hex 
57-5B, FAC3). We then call ihe FRMNUM 
routine, which loads Ihe next numeric argument 
in the BASIC source code and puts il in FACI . 
If [he argument is omitted, it will generate a 
SYNTAX ERROR, and if it is not a number, an 
expression or a numeric variable, it will 
generate a TYPE MISMATCH. This suits our 
purposes well. 

This tweaking of the input arguments will 
result in the syntax USR(X)Y for Ihe 
MOD(X.Y) function. A problem with this 
implementation is the operator precedence, to 
write MOI)|\,Y)*2 you need to use an extra 
set of parentheses: (USR{X)Y)*2, because 
USR(X)Y»2 will be interpreted as 
MOD(X,Y*2). While this docs not look as 
good as a "real" implementation of a MOD 
function would do. you cannot really add a 
MOD function with a correct syntax in only 33 
bytes, so we have lo live with il. 

The assembly code is available on this month's 
cover-disk, as well as an implementation of [he 
Easter Sunday algorithm. Please note thai you 
need to RUN Ihe program once, or issue Ihe 
command POKE 43,l:POKE 44,16 lo see the 
BASIC listing, as it loads a cuslom character 
set at the normal sian of BASIC (address 2048, 
hex S0800). The USRQ routine is aclivatcd by 
SYSing the start address, in this case, SYS 
49152. 

Recommended Reading 

"Mapping Ihe Commodore 64" from Compute! 
Publications is a good source of information 
about what ROM calls are available, as is 
Marko Makcla's Commodore 64 ROM 
disassembly. Both are available for download 
from the Project 64 website 

http:Wproject64.c64.org (ok) 
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There are commented ROM listings of the operating sys- in small numbers today, we bring you exclusively a fully- tainly not being interesting for everyone. To help collect 

tem of (he 1541 disk drive in various books. Tor [he 15SE commented ROM Lining of the 1 5S 1 disk drive in these pages, we have specifically provided a margin for 

disk drive,, such a thing has never been published. Since a G064L Rccause it h very large* we arc spreading it over hole-punching on the left side, 

book about a C64 disk drive would probably only be sold several issues with one p;ige per issue -■> this ItMing cer- 



1541 ACM Listing 
by ?*i*r steinar. Kay i*ne t« 



i»4iorianE memory addresses 



Zeta pa;*: 



500* £01 0- I Frea iptobably meant for the inisortion of a. &5Mi> 

$03- $0* 3- 10 Jab rtemory Ear buffers Q - J 

50b- 51c LI- SI T*S to* avar/ 30b 

tld- ft* 3t- 10 19 

sir- :;* u- it Current block touWr 

$31 ]1 Ti*;k number 

£2E 33 '.iir matbtM r- Front/ li s--v , 1 

321 31 Sector number 

S2- Ji Sector size 

£2J- £24 35- 3>$ CM ctVKJw™ 

535 3? F]*g IOC disk Chang-lag ISlSS set il dick Mfti occurred] 
S2G 3£ Drive rode 0i drive net Active 

M'if deactivate BEHjlnn |=t:l] running aftnr )n»t unacrol 

b'j-li del ye engine Lj Activated 

bJ-ti statf engine l* activated 

b7.tr drive is starting up 
5.37 j? current position, of hud 
SSI 40 Temporary Maury tar job coda 
52? 41 Length of command line 
521 42 r.i aft: up counter for drive angina 
S3i- Sib 43- 43 Slow dc*TL COuntBr far d-ive nflviM 
£2e 44 Stack pointer at centrd leep entry 
Sid 45 0a initialize aytceaticajly 

1: only initialize by hand 
5.JI3 46 Sector dSsptaGemant £1) 

$21 A7 Free blocks on current track on BAH check 
5)0 4B L£- J: nuiabef of tries it leading) 

fcii no fu.ncx.ign 1st Dili adjust h#*d> 

b7i D| at ri-iillr.g error oo r.e -i a j 
$11 ■ £12 45- SO Pointer into, Dam 
533- 534 41- 42 Painter to user jiump table 
£35 43 Flags for RAM status 

SCOr DAM !h** ret b*en changed 

S&l: HAM has been clunked asd needs 10 be rewritten 

536 &4 Temporary eemory 
(turn LED on/a£f| 
(Choose side> 

£37 15 Hod* of Job 11" i Bura;>V_CV (program error I 

da:» Will only be Celled if bi-11 t II 
£31 bt T i w ui rery n a nn y (or buret lo«4^ 'u9' iw»m iUri! 
51 J 27 TarfnafAry nanBOryi 

Hod* ui job tHi MJrno7_iiy 

1st lrjylc aector e>n current dink aide 4dTRAHS_Ta) 

current dlpk *ide 
53* 31 Tanpan.iv *r*orv 

for rea.dit^q/writing/c.^cpirir.g tracn 
53b 5$ fealtle-s e£ '*' in c-Mnaiand line 
S3g £0 Flag for Burst Load: £i]o h«a but en? block 
S3d £[ Cou.ntee far faund atctara ior CJUERY DISK raHMAT 
Us C2 lit sector nunDer found for QUE"? DISK FORMAT 
elf 4) Te*i»rsry MHryi cvrrent buffar Iter worUng m BAM] 
£40- 541 44- £5 Cclri.iet Car vsrlMia putpotma it ft Uu.t*OC* ]1>P 1(06*61 , 

... 1 
540- 342 E4- 66 H*BK»V rur A5CII nurahar for trjinalat ion to 2 bvt» 
£4*- £44 64- 49 Twrr^r^ry memory for UAH creation 
£42- £43 (£- t7 Potntar for Vlrlcui pMrnoaea (For LmlslKt, czy,y\.r.} 

biiffar OOQCaA'C*) 
£41- £42 (5- 6? Length of * PEL file [urithsut s-uper side ascCOrs} 
543 »7 rniisber ol fata Mocks let tact aide sector ' 7 
5-4 6l? T+mporary Kemoiy £c:r sjii^ sector numbers 
number of side eectora 

545 6? imu 

£44- 54T TO- Tl Juhe) vectcr for uier tinundi 
Sift- U» 72- 73 Duffer addrata (or job* 
£4a- lib 74- 75 Polnlar lrtt& c*ch« bult*r 

Buffar pointer for jobet S P_P EAt>/ r; P_WK 1TE 
£4c 76 Track number of last file t IONS''*" I 
54d 77- Current teaca r-u^bar 
£4* 74 Curr*nc sector number 
£4f T5 Hosiery for upper stack, betder 
550 60 Cut lent ehannal 1 rjr.be r 
£51 91 0:roi from bus/ RDF 
752 BJ Current secondary address 
553 9S Jaconxiary addreiw fron *EC bus 
£54 14 TBipcrery senary for current data byte 
355 9* Temporary W PU B IV Cd* Sldo ttetef number 

number of 'files scratched' 

flag of utility Leaden 'atart addraa* found' 
£54 Bti Tes<porary mevory fen 

traCa. tiuatbar d£ Currant aide aecLnr 

position of desired Tt5 In side sector 

pointar id last used record, byte 

checksum (er auteboot 4 utility losdor 
£55- £56 65- $6 Pointer fer creation of error report 
S57 B7 sector number of current side sector 



used rtcard length, 

ri«jL-cr»*t» t».t 1 mm fiat* blacfc' 

Sl7- t-fjfl B7- *A Pointer tar autobont a utility loader 
Zh3 96 Pelnt#r en Ta* ot data biock In Pld.a sector 

number o[ rxistino ff roups 
559 85 PeLr.ter ints S5 Cable of current sa 

fcloc-k aire for a^t^bo-i: 1 utility ;cid*j 
S5a 90 Vharj enlarging a XKL file: currently anrkaal-on group 
65b- ESd ■>!- 53 CalrulaUr-q rpgSeter 1 (fcr inatancis division I 
ISc- 55f 94- Ui (Trcoh 
JfiD. 542 56- 9H Calculating r»glater 2 
It] 94 fFrael 

|(4» lis IftS- 101 Temporary buffer pelntat 4Niy be- set by any rdutitia 
own purpoaeaj 

556 152 M^ counter foe aenal but 

£67 1C3 COUnt*T riOr InjtaBC* ior d.r i v n / (.■ Iiannel a«azch] 
SSI 104 Peiiclon in record 
S£g 10^ side sector n'jrJier of record 
J£a 1C* Piiitlcas c£ Tt5 searched in side SKt«r 
S£b 107 Position of record is .data block 
S6c 10e Terrporary mapcry fer job number 

currcrtt butler 
ttd 109 ouffar Occupation ILO-6: buffer U-6J . l*eccus»iedl 
jfifl : L-i Djtivb Btatu* 

: 

iff 1 error oocurredV to reign faznat 

lit 111 ranwi rUiEker d£ dUk 

570 113 ChJimei DCCupatlen table 
bO-5; channel 0- 6" It* channel tree J 
b5-6i reserved to* 00.5 latwayv 2\ 

b7 : unused (alwaya i:> 
J71 113 31r block filti liu Icoijid lh 
572 in 1st dir block with free entry 
JT3 115 Poiitiwi at fr*a antry in dir blw* 
J74 116 PoJntar to cunenr inj£[er humbrtt lor ch-ann»! 

iC'ti let butfenri "7 ■ 1 J 1 Jrul Kifferl 
iT^ 117 Mustier ct ■netnrl p«t track 
£7& in Pua mod* 

bd; j. ^tTf occurred 

i.l- It ATN mode/ t>i data mode 

bJ; Last burst cloelt state 

h3: enmbltrtg/ diisabitr.g of ffiH bus 

1; FSM *r.*tiL*i. 0: always serial slew 

b4: li VJC20 rode. 0: C64 nude 

h5i redo request Iron computer 

li FCM bus, ui serial slow 

b£; I- work gn :.:■;—: 

b7i 1: work on TALU 
577 311 LllTPKlrivf nuniwr isddrct-i- ilti 

571 320 TALK lifave nuAbai laddfnia* 540| 
57J 131 3-Kn tUg 

bSi LED blinking 

bfi: [lriva LED on 
I"a 122 Tenperary Benety (or sec^.tdary a,ldres& 
S7b 133 c«B»and J=cdo f1*<ji >a kw that * cccBwnd baa boon 

■ant to tha drive via the bus, arid that it rsMsdu cc 

Le atu|iyl«J, 
$~>C 124 Eiurat comnand byte 

£7d 114 Temporary mesary for Job ttatUI (enly set. not read] 
£7#- £ff 124- 127 Cache buffer puintar for burst ccww-arula 
IM 131 v^imi Btacui 

bO- 3; arror code 

bi- S; sartor slsa 

b6i drive nujriisr 

b"J: 1: fcirrlgr. fo.raat 
i§l li? za eiror suppression (bint arcesai 

SSf' a^pprasa *nro* nactijc 

SQu; s^nd errer nj>ssage 
£90 13D Temporary memory in contr-nlipi- piegrajri cluring 'r**l' 

leading/ a avlno I net merely cache aceesal 
£4) 131 Nur-ber of active job 

563; no job re^uested'sct ln» lis used as counter and 

Indejt during Job handling] 
tB* 132 HuAbar of active }eb routine tC-32h 
5A5- 5a0 131- 314 Control bits for Job execution f«« (C1631 
067 135 b7i li ceche buffer chanjed 
S69 116 Target trari Cf.ii head =evaew>nt I 
;sa 137 «.T' wit for bunt etsrus 
ifla 136 DR n>«.i9k for burst status 
£Bb- £9c 1S9- 14D Pointer to cache b^ff^i 
£Bd 141 ;/0 byte 

b5i 1; Ruppteaa PUP^f - SlJa' sectcr* 

b«; Or no creation of checklist 

bt: 0i ruin oil autonetlc verify 
£Ae 142 N-.-!iJ*» of first physlcsl trsek 
SB£ 143 Numliflr uf Ust pttyslC*] track 
£90 144 Btsrting track oE current partition 
%H 145 Sactor 111* 

509: 17k bytea 

SOli 254 bytes 

502: 513 bytes 

SOJj 1024 bytas 

592 146 li umber ol sectors en track 

593 147 Last sector on track 
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3)4 14B Jat sector n-.i=ljer on track 

131 143 Current tr»c"« I in cache toEfexl 

IIS I cache La empty 
39r,. 1'jg Disk aide of curmM job 
D?7 151 Current Bido (In cache buffet I 

:■■!■. 1^; HHd ■rLiiing tint «lt*i pt>vi*wi 

S)« 113 Index for 2 byte Job hmiV Hi g. TiSi 
15-4 Si:* of help between ;*3 ce^tsia 

SJb 155 rilling byte tor d*« Mock 

(&De during nomifil 1 dim ■. 1 1 ni I'm xx,yi 

5e5: during 1 norcal burst forWtt lngj 

Sf5: IniftMi of filling byte, the ucha'i contents will 

I— used. 'If there's no Eorrutttlag »o tha- the verify 

will track, in 
Stfiei, Sca.711 . 

He 156 Counter for cache delay 
S9d 151 Carhn delay 
19» J5S blinking count*! CM LTD 
LJf 1*7 IS*- 117 &3 -*i p~«itlon of fKtor In cache buffer thigh byie» 

bT i TfcS h*W etraady been translated to phytic* 1 

rurjnic. id'RuiUy the execution or * job inquires several 

patcna by tr» controller proa-tea, but T*rt Fined, CO b* 

traaalated only during: the first past. 
JaA- 3ba If J- 184 secondary afldre-fts tan!* 

bO- *-, channel ftuaiwr for aecar-dajry adJreea 

b7S: 00: reading 

" '. : 1 1' j J 1 ng / wi 1 1 1 ng 

10 r writing 

204 Sutter pointer 0- I <3bb- !bc : buffer 03 

ZZ< Pointer Intg JMPU7 buffet 

231 r-ointet into tARO* butlvT 

315 let buffer Ear channel 

222 2nd bufter lor channel 
2: r«Jf[»r number 
1; flag: "buller cJiuksMd' 
1; buffer not a£E.1v* 

3e4 223- 22! Table: channels inactive Ear the longeat ti*m 
£e9 223 1 - 233 Directory bloclt containing file entry 
&*e 2 34- 338 fainter Intc directory block containing- *ntry 
SfJ 23?- J41 Parametere' drive numbere 

■ 241 rile type *"*d flag* lo* joker 
2; file type 

, est* 

KEO f 1 J — 

Ffifi file 

y£P I tie 

PEZ. I Lid 

Cl-.il i ' .:- 

direct Afrzr&& 
b%: 1: open J lie 
bfi: 1: JiCr'tfh pretention 
b?; it jok*f In file n&» 
5t9- J£i 2*»- 2** FUe Lyp* Ubl* 
IjO; drtv» r,uJ**r 
bl- Si 111* ttf* iwn 6fl- jfl) 
M: ??? 

t.'j: 1: rufi*nt r*cnrd 3* lull 

b-6: 1; hti file hit b*»n changed luptUts dir-ctaryi. 
h? 1: d^fllrr-i i+c?r4 d4** not ftXlltJtnd of tll» i**ch*d 



b- Set ; 
led- *c» ! 

I- Sd3 20T- 
Sdl- 141 It*"}' 

fl. ?de 21C- 
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IDS 
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Area o£ hsrohntr* ctaCfcfi 



JD105 Zii HTQUP number til eurtoftt m^zj-4 

iff l m giouji fhiMen 
$0101 ail Hud> of HEL 111* 

Ij loid B*?ond p*rt or itcora 
0: uM mupmi° aide- ■•ctor I*** I/O bye* b&] 
JvlJS Hi- 243 Currtflt aro'^p nupb«v 

jup*r- aide- S'CEOE Ld'ded 

r...-. | Blip* v 1 Aide- fine tor loaded 
SPHDf 2£5' 271 Se-ctor of fifcper- aids- sector 
- £0116 212' 27"? Track ei VOSmM- aide- n-ettar 
SGHf 2ES- 39? tUCll area 



;ai32 
Sfa: 
iUi 

tdim 

HJ1J7- 

aoiio- 
taiia 

S-0192 

;pi?i 

;::>■. 

tout 

S019a 

SD13C 
S019B 
50IaO 
SJlal 
SDlai 
S01a6 
SO 143 
J51** 
lOlac 
S<tl« v 

J01W 
SDlbl 
501b6 
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400 - bOiO 
402 w ttald 
404 v *rcJj 

401 W I*e1 



biai 
h:i;c 

111! 

'lal 



■: LD I 
412 ! 
414 I 

ne i 

-;. " 
4." 1 

423 * 

424 v eec* 

426 v VCBS 
421 w bill 
410 w aTM 

432 w Jbcf 

434 V ad5o 
436 w aebS 
431 w cCb* 
440 w Cade 
442 w aTfl 



443 Ju/nplmj tabln at %Y>* DOS 
main err^ny loup 
interrupt rautlna 
wars at*. Ft vector 

nmuiu 

partlblaii 

PMfUGty r rarl.' wi! 1 1 u 

block CdmCUindf 

USER 

posmoH IIUECHIDI 

Utility Eoadnr |L) 

copy 
KSIUKI 

SCRATCH 

:r-v 

rantrclttr'a fngr rcutin* 

h4Adl« *TK 

data to aerial bun 
data (rm atrial bua 
controller loutlna 
logical to p&vaieal foisMt 

errcr rg-jtllne of ch* DCS 



SCilbi- G-fllcdi 444- 461 Job Piapory HDR52 

phygicol txurkysei'toE for every job 
SO ice- lPl:!t I4J- 470 Jbb r^sry BIDS 

phycioal al4« fax awry lob 

SQL4T- |01(U 471- tfi tiawr H value In htgh'low ftifeat 
10 149 47! ntnrtlng up lima of ana In* 
£01d-i 474 Controller credfunda ' Ra.it ore' 
SCIdb 4?£ CfiR'.rollw coemJind; 'Sealc' 
S-ido iTfr .LrcTi'ioller r.^pard; "step* 
JOldd 477 Con:rolle: t^ejpJir.d: ''Step- in' 
SOlde 47fl Controller ea=piand: 'Step- out' 



"Read S^tof 
"Write sectcr' 
?cad addr«s»' 
"-il track' 
■Wilts traL'k" 
■ Terct lntirrupt r 



;^;.j: il^ Controller Ccnmaj-.J: 
;=2 Csntroll^r oodtandi 
tf-1 CcntiolSe* cccaa*nd.i 
901a3 492 Controller 
tOlaJ 4RJ Controller 
$01*4 414 Controller cccmann^ 
$:!•* 46!j 1st lector of directory 

13t»*- S5I*"' 111- 4I"» T*"»orary b«»«V tor tusping v#«or c( eonsioller 
• hi routine 

;;3o-i- %Z\t>\ 216- 4fl3 Tecporaty nanrary (Of Jumping wnctnr ct DOS arr6r 
routine 

S01e» 430 TMnfiofaiy T«eiary! (buratJ Statua horror code 
:;icL 4&! 15*1 fot=at fiigna^jta *0' 
!31*7 432 305 varalon r.'j=i:*i 1 : 
Jflled- S01»e Hi- 4>4 Length ct pactlttcn 
SOLea 4*4 Temporary nwiftgry for (He typa 
I01«f 495 SMll^nt B*ctor nuabu found (buratl 
llltt 496 LargHt aecter r>u>bnr found [buratf 
ttJlll- SOU* *JVr- iC* High ty^el of buffer adJtattei 
(01 Ct 104 Writ* protectton ataEua 

SOD i writing allowed 

|0li cUbh wElta'pro-teetad 

other Vflluea rcuult in fAdlty error COriet 
EOlIb 507 MitObOM Ela<J 

Irti 1: a^teboet on tf ;Hlt:»iiil [disik rnloi 

oT; i: a^ioboot on il vatw atart [user cprt«i( 
;ot£c- jaifa 501- iio J«e stm40L aena fcvta to rsK boa 
tOllf f jSl (freal 



hlock CO^maJldft) 
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1010V -J0229 112- 55J Conwand tuflnr 
{022a 554 Oortertt ccemand liUKtMt <J80' 
S022b 555 Track of directory 
(033k 5W L*i.i track in partstlcn *1 
.0224 557 Current Ille cyp* 

J022e 553 Number of paca^etflCa 1 In front at " J1 ' 
S023 f 559 WurJher □* psra-T*t*m In comrand line 
nijs-i>er of file nnraac in c«rjrmnd line 
;02>P 5CD Nufif*!' Oi paranntBrn in Eror.t of "■' 
counter lor (He *e*teh 
10311 V£t Counter (or k« Fl In directory 
J02J2 5<; Pulnter at directory entry ! >ir, l 
$0211 iki nl« type frun conwan^i lino 
;:;3iL- t"S3a 144- 510 Channel ntatua taL<Je 

bfli li get data Jtob ccaputer Jwritej 

b3i Oi £01 itnd- Of- Identity! 

h7; l: aerrft itata :o cosyuter treadi 
&l23a 570 Channel atatiia for error c^-ann*l 

;02Jh- SD241 5"?!- 577 Output byte* from channels to aerial bus 
tOSH 577 output byt* Iron error channel 
10343:- S=241 jTf* 5B4 !f^Kh*r *( nlld byiea in data bloch 

0i not laat data block ynt 
<0349- 3034f JH- 51L Current retard number lav 

Currant tile lnn^th lpu 
fi.0250- lOaH >«Z- SJS CurrBnt reco-rd number hie" 

current rile lenjth high 
J.C257- 53:54 599' £E6 poaition of nmni. record la block 
SOJSe- S0264 tQ&- 612 Currant recoid lanoth 
J326.5- S424b 413- 61ft Side- nnctor bufEar for cha.nn*3 
SL/26e t2o Currrnt para«*ror length (**e 3*526 1 
5D2Gd 621 Number of file najM fouafl 

S026fl *23 >0: forwitted directory will be ih™n ai a fl 
103(1 423 Current record length 
S02T0 S24 Track oE current auper- aide- aector 
40271 bJb K4Ntt6t of Current HUpet - Bid*' aector 
S027J- S027a 6 2 * - 634 Tnmpotaiy memory fur jub CPdea 
(037b- J017c 113}- tit Kraal 

;;27d Svll* IH- 643 Oitactory bloc* with cn>an*l<« Hie entry 
£0Jfl4- S03Sa Hi- 650 ToatElon of ClU entry la directory block 
3031b 651 let iector r,u=bar of Laet til* (""1 
SOltlc 652 Te^po racy memo ry Cchannel- p'^ml^ri 
t0i$4 653 Directory: BA31C Htw nuniwr low 

fizivie RojabaX, file le^ith, "bl&ekc frwf" h 
SCISe *54 Directory; BASIC line m=zher high 
JOJlf 655 Temporary meiwry (CI Char search 
S.-3 S 3*0 65S PflintAZ beSilnd CUT pant parameter 
1LJ291 657 FoBltlcn of dFive nuffihar in commai 

peal t ion at lat file n*n,a 
10391- SD296 Ki. 462 Poaitl^n of paramatexp in coaeMnJ line 
(0397- S039b 641- 467 Vatuea Erom coaouvnd line hlSh bytna 

track nunbeTtat oE (ilolcl 
SD29c- 502a& 64n- 473 Viloea Erosn comjeand lino low byraa 

aector number ml oi fa lata) 
[Q2al &7J Joker flag: mcreai file i^Jia eentalnJ '•' or "7" 
502a3 S7S nit r^sk for ccertand lin* cr-eck 
3934.1 &7i wetter of drive? 

|32a,4 676 Kind of a drive number- (during loading directOcyi 
30!a5 677 5D^i There arfl fllo namoji not found yet 

iit; All given file hnr«i have been found 
E02a6 671 flag for end of directory COi attdl 
J02a7 673 KcWMl type ttvm ccwutd line IS. W. A, HI 
3Q3aB 690 deactivate error checking! 

bfti 1: don't check tor valid T*S 

b7i li turn r>fl job crrov bamdling 
|03»3- B0>U Ml* 6E2 Nunbar of blocka free 
:::ab tSJ tirc-i .T^jrher 
V-ac- S03c3 494- 711 Dtrectcry line 
S02ca- SOSei 712- 71? ifreel 
J02d0- S-02EE 724- 767 Error buEIer for meBaagie= in n-on«*l text 
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005 buffer 



I0IO0* S211E '*■*•■ 
60404- 304(1 1024- 
10100- 33321 1330" 
4D500 1210 a- is- 
I )1 129J *- U4 

J0136 1266 t- U5 



1021 Duflar 3 
1279 ciuffer 1 
1515 Buffer 2 
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E-mailing with the C64 

Here's a letter concerning Niko Malecki's 
answer in the 7/99 G064! issue to Martin 
Poleska's question about e-mailing with the 
C64: 

There's another possibility to get/send e- 
mails with C64s and CI 28s, although it is 
less widely known. You can work with a 



Questions? 

Don't hesitate, just ask the many readers of 
G064!/C'ommodore World Magazine! 
We're pretty sure there is someone out there 
who knows the answer to your question. It 
doesn't matter if your question is hardware 
or software related, just write it down and 
send it to us. We will publish as mueh as 
possible, and if you wish to, we will also 
include your address so that people can 
contact you directly. 

Our address 

CSW Vcrlag 
Renders' Corner 
Goethestrnsse 22 
D-71364 Winnenden 
Germany 

You can also contact us via E-Mail under 

go64@c64 .org 

There is also the possibility to participate in 
our new mailinglist. For this you will need 
an E-Mail access. To subscribe, send a mail 
to; 

listserv@giga.or.at 

with the content: 

SUBSCRIBE G064-LIST Your Name 

The mailinglist-address is: 

go64-list@giga.or.at 



mailbox. There are very few mailboxes, and 
there remains only one that I know of as far 
as C64s are concerned; it's my own (I don't 
want to hurt any sy sops' pride, so tell me if 
you know any other mailboxes that offer this 
service!!!) It enables you to write e-mails on 
C64s and CI28s using average off-line 
readers. The only special feature you have to 
pay attention to is the way you have to 
address your e-mails. 

You can easily read/write e-mails off-line. It 
is also possible to download FTP and HTML 
files. Everything is sent to a pseudo address 
that gets things on the Net: only e-mails go 
directly on the Internet. I have to admit that 
the mail delivery times are not all too fast, 
because 1 have to make a phone call every 
time to send them on the Internet. Normal ly 
these calls arc between 6 pm to 3am GET, 
which leaves the possibility to answer the 
messages the same day you get them. This is 
the only service you have to pay for on my 
mailbox (there are also FIDO-, GEOS- and 
CBMNet). because I have to pay for the 
phone connection. Complete access costs 3 
DM per month which is still cheaper by far 
than a connection via t-online (Em not a 
shark; 1 haven't been making any profits on 
the mailbox for five years now!), You can 
define the part of the e-mail address left of 
the @ in any way that you want. Only the 
domain to the right of the :«. is fixed: 
SachsenGEOS.FIDO.DE. Anyone 

interested can contact me; the mailbox 
number is +49 (0) 341-2613589 (open 24 
hrs.). The telephone number is +49 (0) 341- 
2612789. 

Ren4 Schwarte 



Seikosha SL 80-VC 

Not too long ago, I bought a used Seikosha 
SLSO-VC pin printer which has two DIP 
switches. Can anyone send me the correct 
position of the switches'.' Who can help me? 
I would be grateful for any letters, or I could 
call you at night from 8-12 pm. 

Wdfried Sopart 

Baerstr. 8 

D-J72<M MeissnerAbterade 

Germany 

Tel +49 5657 378 



problem in the 4/99 G064! issue. He had a 
lloppy drive that started working without any 
given reason. 

I was really satisfied to find my question and 
my suggestion in the 4/99 issue. In the 
meantime, 1 discovered the reason why the 
floppy 1541 drive started working without 
any reason and only functioned properly 
again after turning it off {and losing the 
program). The fault was in the mains power 
supply. The operational voltage of 6 volts 
jumped to 8.3 volts all of a sudden. The 
voltage control IC had to be out-of-order. 
The required voltage of 6 volts was there 
again after restarting the lloppy drive. I had 
to buy a new mains power supply. 

I've got two more questions. The writing on 
some of the Commodore 64 's keys has begun 
to disappear. I tried to restore the signs on the 
keys with a special pen for writing on plastic 
(l.umocolor 318 waterproof). But the ink 
doesn't stay on for long. Who could tell me a 
better way of restoring the writing? 

Arc there any further GEOS graphics (clip 
arts) apart from the Mega Pack 1 & 2 and 
Tommy's Superscarmer? 

Hansjorg Meduna 

Concerning the GEOS graphics, there are 
tons of other graphics collections, most of 
them available everywhere as part of public 
domain collections in all kinds of GEOS 
libraries. We tested two of the available 
graphics collections in the G064! 4/98 issue 
- the Mystery Art Collection (available from 
Gi'mther Kauscher, Grieswang 3, A-3262 
Wang, Austria for 20 marks) and the Big 
Clip An Collection (39.95 marks from the 
GEOS Users Club, Moerser Str. 11, D-46286 
Dorsten, Germany), 

G064! editors 



Who can help? 



A floppy that starts to work by itself 
and other problems 

Here's an update to Hansjdrg Meduna 's 



Do you know it? 

Do you know the answer to a published 
question? Are you able to help? Write it 
down, mention the issue number and the 
title of the question. We are happy with 
every single letter we get, and by writing, 
you are actively supporting other readers 
and therefore the C64 scene. Don't hesitate! 
Send your answer to our address via snail 
mail or E-Mail, or participate in our mail- 
inglist. 



Turbocard 

Not long ago somebody gave mc a small C64 
system (with a Turbocard by RoBmolk-r). 
There weren't any manuals. The system 
works line; only the program execution has a 
severe fault that's definitely getting on my 
nerves. There is a continuous flickering of 
the screen, as though the synchronization 
was out-of-time. I've already changed the 
mains power switch, but the fault has 
remained. Some programs that include still 
images do not show the flickering. Of course, 
it is hard to diagnose the difficulty from afar, 
but can anybody give some helpful advice to 
solve the problem? Anyone who wants to 
contact me personally, please ask the 
editorial Staff for my address. 

G. Keuenhof 

Who can help here? 



The CMD SuperCPU - it's got a will 
of its own! 

Let's think back to Herbert Bock's problems 
with the power supply in the 7/99 issue and 
to the article about power supplies in the 10/ 
98 issue. 

1. The power supply jack you were looking 
for is still available, i.e. at Kessler Elektronik 
in Meiner/hagen or at Reiehelt Elektronik in 
Sande. It is the usual seven-pin DIN jack and 
costs about 1 Mark. A built-in jack really 
looks belter than a cord that's hanging from 
the case, doesn't it? 

2. Here's a general trick for building your 
own power supplies. Normally, they tend to 
be much better than the originals because of 
their higher amperage, so you should not try 
to imitate the kind of economy class wiring 
with only four wires that the originals use. 
Nearly all C64s (except for the really antique 
ones where one of the 5 volt wires is not 
connected) have a power supply jack with 
three ground wires and two +5V wires. To be 
on the safe side, you should use the five 
wires. The full wiring looks like this; 



A Virus in GEOS? 

I've been using GEOS for about a year. 
Recently, I opened the G064! cover disk 
front issue 7/99 from the system disk and 
printed the order form and the questionary. 
From that day, an error keeps on oecuring 
when 1 work with GLOS: load error on 
system disk (system error near Sbf41). It 
happens regularly; by now, I can't even boot 
the system disk. ! can only boot using the 
backup system disk, but even with it, the 
above error near Sbf41 appears from lime to 
time. 

Something else has happened: My trusty 
MRS 1230 printer starts to malfunction more 
and more frequently: il starts printing with a 
paragraph sign in the first line, and after that, 
it prints double-shifted. Sometimes it prints 
control characters in the middle of a line, just 
to go on printing as usual some time later. 
Could ihis be a virus? 

Harry Ehrenhaus 

To the first topic: 1 instantly noted that you're 
booting from the original boot disk, Even 
though this is not actually wrong, it's still not 
recommendable. It also seems to me that you 
used to write onto this disk, which you 
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should avoid doing by all means. Writing to 
the GEOS system disks is delicate because 
I hey have a copy protection applied to them, 
which can be damaged by writing accesses. 
If this happens, the system thinks at boot 
time that it's an (illegal) copy, and refuses to 
start. It's a well-known problem in the GEOS 
scene, and ! had to make the same 
experience. The best you can do is to make 
backup copies of your original disks that are 
still working. There is software for this 
purpose, C'MD's 'GeoMakcBoot' for 
example, available from software retailers at 
a price around S 12. After making the backup 
copies the original disks should be stored 
safely in a cupboard (or a safe?) 

I'm also familiar with the second problem, 
however, it's not likely it has something to do 
with the printer; il rather seems to me that 
the geoWrite file involved is corrupted: it 
contains characters that aren't displayable on 
the screen but appear on the printout because 
the printer doesn't know what to do with 
them. You can resolve the problem by 
deleting and retyping the affected parts of the 
text. Sometimes, the problem with the 
paragraph sign occurs when printing a 
geoWrite document that contains a corrupted 
image. 

Nikolaus Mctz. G064! 



Hardware 



Nicolas Welte 
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C16 -C116 -PLUS/4- 1541 - 1551 - 1571 - 1581 - C64 
Drucker- 1530 -1531 -VC20 -C128-C128D -PC 



Printer-Spooler. Books. 256KB RAM 
Extension for PA, C16-C1 16-P4-C64- 
1541-1551-1581 oxchange-unlls and 
PCBs. Mouse with adapters and driver, 
RS232-Cenlronics+data transfer 

nterfaces. with software, increased 
powerunits, 1 200 + 1 400 mA for 
C16/C116, romlisling 3.5 . mailbox- 
working, EPROMs, 
handbooks+manuals, module, 
joysticks, disks. IEC488 interface. P4 in 
German, 64KB REU for C16fC116. 
Das grofle PLUS4 Buch" for 19.50 
DM. 'Das grofjc CB4 Buch" for 29,80 
DM, dataset-justago II 
Special offers: Power supplies, printer. 
C16/C116. monitors, computers, 
floppie-heads. PCBs 1541 II, 
Commodore ICs, transislors, etc. 



Software 

Free-. PD-. Shareware, 

userprograms, data-transfer. RS232, 
Centronics. superbaso, FIG- 

FOURTH. LOGO, ULTRA-FORTH, 
Game- USA- + Hungaria Soft. 
Turbotape Super for 64KB C16/C1 16. 
All disks total full wilh 170KByte. 
Programs each 9,50 DM, GEOS, 
PAOS for P4, Sound, speach and 
modulsoft. Original GEOS 3.5 for 
C16/C116/Plus4 + 1551. copy and 
crackprograms. machine-language, 
CALC * SCRIPT in German, nibbler. 
etc. 

Discount for disks' 
5 10 15 20 30 50 75 pieces 
1520 25 30 40 50 60 % discount 
now only 9,50 DM PER DISK 



Repair and service: Advising service daily 9 am to 8 pm 

Repair from 29,50 DM + material in 2<i hours. All original sparoparts modul Cable, 
adapters. RAMs, plugs, extensions, single parts Floppy repair from 30.50 DM + 
matonal Keyboards, modulaters, crystals, all power supplies, exhanging-units and 
PCBs. LEQs, circuit-diagrams. ICs. paddle+cablo tor 1S51, paddle-sticks for CS4. 
oprom-banks with 12x switch and 2x6 set places, shielding for 1S51 for noises, 
keyboard cleaning, utility modules with your own software or standards. 

One everytime new bonus-disk per order and informations with 
tips and tricks and our big advising service for the costumers 

*** ELEKTRONIK - TECHNIK *** 
Ing. Uwe Peters VDI/DGQ *** 

Tnnnonwng 9, D-24S10 Trappunkamp, Gormany 
Tel.: 0049 43 23/39 91 FAX/MODUM/DFU 4415 
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CMD WAREHOUSE BARGAINS 

i - 



(Mil's Warehouse Bargains include niaiiy hnrd-lo-liiid used and (where noted )nc» 
items. In mostcaseswch9'vtontyoneoi'Jwoof*acliitciTiiiistcM:k,sobesuretopla« 

your order In-fore your selection has been taken! A mini mum order oi $20.00 applies 
10 all Warehouse Saleorders. Shipping charges are not included in itu- prices shown. 
(See our mar'rr advertisement rfswuftere m this issue for shipping information). 

TELEPHONE ORDERS ONLY ON THESE ITEMS 

Mailed In orders for nun- reserved out-of-tiock items will result in a merchandise credit. No cash 
refunds, Alt Items listed here are sold "tis-is". and alt sates ore final Prices and specifications 
subject in change without nonce. Hot responsible for tvpographical errors 



BOOKS 

32 BASIC 3 r0£|(ant5 br tie C64 . 

Anatomy Of The 1M1 



SB.K) 

S8co 

Basic Computet Games ... S6W 

C12a Computer Aided D«stgr (new) 58 00 

CM Programmer's Reference Guide S25O0 

Commodore 64 Favorite Programs Explained . S10.00 

Commodore 64 For Kids torn 8 10 80 S8 03 

Commodore 64 Games Book SS.D3 

tomnwtoe 64 Programs for the Home $3 03 

Compute's Frsl BocK ol C=64 Sound SGraphcs S ! 00 
■;.:-:„•?■• ■!■-.:";=■::•;':■; — ■■-::'■■•';; VI v 
Computes Stcom! Bock of Machine language .. $10.00 
"Guide to Ca ro. Feetl ing a nd Trajiing of C -64" . . . . S6.00 

How To Use The Com medore 64 Computer $10.00 

Inside Commodore DOS $10.00 

Osborne I Users Reference Glide S15 00 

Superbase The Book $1000 

The Elemenlary Commodore M . . $1000 

The Official Book Of King's Quest-Davensy stO.OO 

Using S Programmmg th= CS4 $800 

Using Newsroom ....- SiOCO 

YourCommodoreM-AGuidetottieCM .. $1000 

BUSINESS 

M Poweipack-NEW $10.00 

Better Working Fie S Report (new) $1500 

Busmess System ■ Sates Analysis Management $1000 

Datamanage-r 128 $15 03 

Daamanagef128 $20 00 

Daamanagei! (new) $1500 

Easy Finarce ' SS CO 

EPYX Microsoft Mull-plan Spreadsieet StO.OO 

Financial Cookbook-HEW $800 

General Ledger lor the C=64-NEW $15.00 

Paperback Filer 64 S1O.0O 

PaparbackPlanoer 64 SIOOO 

Payables lot the C=64-new $15 00 

Planner's Chow ■ Personal Planting System $8 00 
Power AsssmOler-(new) ... SIO.OO 

PraetscaktM SS 00 

Practical-; new) $10.00 

Praotrlile 5-1-inew) S10.00 

Receivables lot the C=&4- NEW S15.00 

RUN Productivity Pak II $8 03 

S ilenl Bui ter (Check Wnting system) S 1 5 00 

SupertsaseStarter-NEW £10 00 

Swrftat 128 $20 03 

SwmcafcM $1000 

The Comiitaril (Database Managemenl) $1500 

The Home Accountant $1500 

The Home Banker StO.OO 

The Home Manager $10.00 

The Manager Sio.oo 

The Word VaehineHame Machine (new) $503 

Vatuecalo 58 03 

CARTRIDGES 

Aim The Cobr Caves S1000 

-"-.■:. ■ sig.ee 

Big Bin) s Special Delivery $1000 

Bubble Burs! S1000 

Dragonsden 5800 



Facemaker-(new) SIO.OO 

Heskit SIO.OO 

KidsO-iKeyS-lhcv) SIO.OO 

-."■■:..•:"-: SIOOO 

Lernans $803 

Linking Lege 510O3 

Maoh 5 Cartridge 515 00 

Maslfirtype (new) SIOCO 

MSPae-Man $600 

Pinball Spectacular S8.00 

flaoar Rat Pace 5800 

Sea See* SiOCO 



Speed Sings Van 
T:-- F-a :■'■' -- 
Up 8 Add 'em 

CARTRIDGES (No Oocr.l 

Bluepnnl 

Clowns 
Ducks Ahoy 
Kindercomp 
Lernans 
Linking Logc 
MagcDeski 

(.faze Master 

Memory Manor 

Popeye 



SIOOO 

515 00 
SIOOO 



.seoo 
seoo 

$803 

;■:■: 

$803 
58 00 
.$8.00 
$800 
S3 CO 



Spccd.'3-ngo Math S8.00 

Up & Add 'em S8.00 

V'e20-Hesware-Gr»dfunner $500 

Wc 20- Avenger 55 00 

Wc2u\fupiler Lander $5 CO 

.::::-.;. : ' - S5CB 

DESIGN 

Awardware $8.00 

Delia Drawmg-(new) $6.00 

Jingle Disk- KEW $600 

Printers Devil for PnnlShop S300 

The Christmas Kit NEW $10 03 

The Newsroom SI0O3 

The Newsroom (new) 51500 

ThePrintShop $1500 

Trie Print Shop Companion $1000 

DISK UTILITY 

Commodore « Software Bonus ?ak S500 

Diskl'ti Its 55 00 



EDUCATIONS [.'CHILDREN 

Computer Sconce 

E;', .0.;" ".'■■:■'.- 

Easy Lesson and Easy (hi 



it 



55 00 
$1000 

$5 or, 

$500 



ENGLISH II 55.00 

FirslMenonlheMoon-Math-(new) $600 

Grade A Math 55 03 

In Search of the Most Amazing Tning-(new). ., $6 03 
Jungle Book Reading, (now) .... 56 00 

Koa lagrams Spefcng 1 -use with Koala Pad-( new) $6 00 
looc&nUers $800 

Math Busters $a00 

MECC EipMiticfls S3 00 

MECCOdeliLake $800 

Painl-A-Rhyme -lor use with Koala Pad- (new) .... S600 

Peter flabdit fteading-inew) S60O 

Snooper Troops Case «l (new) 5600 

Snooper Troops Case "2 . SS 00 

Snooper Troops Case *2 1 new! 56 00 

Snoopys Sky*n:er Soaobler S10 00 

=::-. '.'■:■■ 5800 

SUUBU BS T ■ Mcmroy B ji:d,ng Blocks 

Tales of Mystery $800 

TneA-gos Ended tier 5300 

Up fcrGiarjs-lr.CT.-) $6.00 

Weather Tamers $3.00 

Where in Europe s Cam M San Diego (ne*) ... SM 00 
Where in the LISA ts Cara-en Sandiege S23 03 

Wiere h rte World is Carmen San Diego (net) S25 00 
.',.=-■■.■.-- SI000 

GAMES 

20 Sold GM CWI26 Entertainment Hits 510 00 

20SolrdGoM Hits -5 Disks SIOOO 

Aliens $4 00 

Amnesia $600 

Archers Si C00 



Ardek-The Bamar-an 56 00 

Satr.an SIOOO 

Batman-TheCaped Crusade* 510 03 

Beach-Head S600 

Below The Root (NEW) SIO.OO 

Beyond Zork-NEW $6.00 

Stood Money-NEW $600 

Blue Angels-Formaion Flight Simulation $10.00 

BopNWrestJe-NEW $60) 

VV ■:?..■.■>:, $1000 

CavemanUghlympcs $4 CO 

Championship Baseball 56 00 

Championship Goll (new) 5603 

Championship Wrestling $603 

Cramp (new) MOO 

Classic Concentaton 5600 

Commodote MC Test P*t-MEW 56.00 

CortrfctiiVeiram-NEW ... 5600 

;-.-—..-" :•_':::.■.- M.03 

Crossfire . M 00 

Cyrus Chess 5603 

Deadline MOO 

Demon's Winter 5600 

Dig Dug MOO 

FisStikeEagle S10 00 

Feud $6* 

Fst- The Legend Continues $600 

Fight Simulator II SIS CO 

3E- :-;-:■:-:■::.:■ "; :~1\Z!, i-.'S. 

GaChampionsnipFootbal 56 03 

GoW Record Face-(new) $6.00 

Grand Prix Circuit(new) 510.00 

Guerilla (new) $6.00 

Hacker $4.00 

Hardoai!(newl $600 

Heartland men') $600 

HinhRSer-NEW $600 

HcwanineDiudt-Aovenbjreon Volcano Island MOO 
-,.-:;=■; '■::-.-".*:'--: ■;■: i-.:c 

Jack NktkHus Greatest 1 8 Holes ol Gotf-NEW ... $6 00 

Jaws S6 03 

Jeopardy- Junior Eddon $6 00 

John Erway's Qua dcrtiack $600 

JordanwBird $1300 

Karate Chop (new) $600 

Kings of tie Beacf new) $600 

KrigrtORC $600 

KungFuil-Stxks of Death (new) $603 

LastNinja2-NEYY $600 

Legcnnaie $500 

Lords of Conquest- 1 new) $600 

Lords Of Cenquesl-NEW , $6.00 

Mean Sheets SIOOO 

Mepaplay Volume l MOO 

UMMan seoo 

MunJerbytheDoieh SB CO 

Navy Seal $6 CO 

Navy Seal (new )... $8 CO 

Operafcn '.Vhirfwind S600 

Paihwrds $600 

PowerDrift MOO 

Predator $600 

Presidential Campaign S6.00 

PrOfOCl Space S^lcn . M 00 

O-Boppei 5603 

Oa (new) $6 03 

Ouestroni: $4C0 

RattC-jerMosccw $4 CO 

Raid Over Moscow 56 CO 

Ramboai $4.00 

Rick Dangerous $4.00 

Ros&ers ci tie Lost Tend $4.00 

Saniion $600 

Sargon u-hew) 5600 

Sargcn II- ne*| ; ..■ 

Serve and Vc*ey( new) 5600 

:!--:. S6 0: 

StertSenee $4 CO 

Sky Fox , $6 00 

Snow stnke-NEW S6C0 

Sjiderman . . S4.CO 

Soon % News Baseba'l So CO 

Star Trrapsr- (new) $600 

Stetcntall 5600 

Summer Games! I MOO 

Superman 54 03 

Suoerslar Ice Hockey So CO 

Suspended -A Cryogenic rc.gnrma re $5.00 

Sword of Fargoal S40O 

Tag Team VJresilmg S4.C0 

TETfllS S6CO 

ThetastNmia S4.00 



The Lords Ol Midn^ht S6CO 

The Presdent is Missing (new) $5.00 

The World s Grea tesl Baseball Game $4.00 

Thud Rklge-NEW S6.C0 

Tunes ol Lore M.CO 

Titan-NEW 56,03 

Total Eciipse(new) 55.03 

Ulfimale Wizard $6.00 

WarnMidrj^Eartft-NEW $6.00 

Wheel of Fortune $8 00 

Wild Steets-NEW $600 

W«d Flyer 5600 

Z-Piloi MOO 

Zenji 

Zorkl 

Zorkll 

Zcrklll-NEW 



...5600 
..SIO.OO 
... 58.00 



CEOS 

Deskpackl-NEW... . $10.00 

FrTr.ic.l-'l;,'; 5IC0C 

GEOBASIC (new) $10.00 

HARDWARE 

1351 Mouse w.-'ManualnodSk $20.00 

1 702 Monitor -Coiof 40 CoIiflTin-refurbiShed 599.00 

1$02ter«)w<^Monto40t^lumn-re!uit> 5139 CO 

Aproiek 1200 Baud Ms>«odem (new) —53000 

Assorted Joysticks $500 

C126D Keyboards (NEW) $69.95 

C128D KeyboatdS-REFURBISHED $59.95 

C64 Keyboard (NEW) $49.95 

Cfi4 Keyboard (refurnished) $39.95 

CPU64 Version i Base Model 5139.00 

Datasetie $5.03 

EPYX Fas! Load Cartridge w.Wanual SIO.OO 

Home»rtertOPnnief*'manual , M5.00 

Koala Fad Onry no decs S20.00 

KXP 10KJI Printer 575.C0 

Laser 190E Printer $30.00 

Magic Mouse $10.00 

Magic Vo ice Speecn Module $50.00 

Multjptexer $50.00 

Okjmaie 10 Color Printer wi'manual.disk.ritsons M5.00 

STAR Gemini l OX wVanual 52503 

Supei Expander 64. $800 

The Voice Messenger Speech 64 $2000 

Used S*mL=ie cases (rx Commodore 64 $1000 

VICMCCEM lorVICM $5.00 

MISCELLANEOUS 

10 Assorted Commodore Marsannes 1935-86 .... $10.00 

M Doctor S5.00 

Hrjme Video Produeer SIO.OO 

Instanl Must -NEW $600 

LOADSTAR DiskS'46. 65.66.67.68 510 00 

SynthesouidM $5 00 

Ve20Cassette-hWB Basic Part 2 SIO.OO 

MISCELLANEOUS SOFTWARE 

Aerobics $6.00 

Bobsterm Pro (new) SIO.OO 

Commodote $5.00 

CommodKe Technology . .. $500 
Miot Construction KjI . ...5500 
SAT Score Improvement $ys tern 55 03 

Wn!er,FtePakl541 58.03 

PROGRAMMING 

Better Working Power Assembler SIO.OO 

GEOBASIC (new) $10.00 



Hesware ■ Graphics Base .. 
Introduction la BASICPart l 
Oi'e-dBasc ... 
Oited Pascal 

' " TV: \ 



. SIOOO 
.$8 03 
510 03 
$10.03 

. SIOOO 



Start Programming w Gortek and the Merochps $5 00 

WORD PROCESSING 

Easy Script S5 CO 

Mastertypes Writer $8 03 

Mirage Concepts-Wore Processor ■ Professions! $10 CO 

Outrageous Pagea-NEW $20 03 

Super-Text Professional $500 

Supalexl Word Processor $1 00 

'■ ■:•'■■. -«.',:■: 5800 

The Write Stuff 1 28- NEW $2003 

Word Writer 128, S20 00 

Word Writer 6-MEW $15 00 

Wordpro 3 PJusrM-NEW ... Sis 03 

Wordpro ivsuito LoadiSave-NEW S15 03 

Writers Cnc ice .. $800 



Shatter 

the 1MHz 

Barrier 



20 MHz Accelerators 

for the Commodore 64 a 128 



Breathes New Life into your 
Commodore 64 or 128 

Increases System Performance 
by up to 

Makes Sluggish Old Programs 







/ 



Take Your Commodore Into The Next Millenium! 



Programs will suddenly spring to life, screens and menus pop 
up instantly, scrolling becomes fluid, and graphics fly. A 
Commodore equipped with a SuperCPU is like having a 
Volkswagen with a V-8. There's one small difference: the 
SuperCPU rides much smoother. And while the SuperCPU 
provides your computer with a radical increase in horsepower 
(up to 22 times faster), its operating system makes that power 
easy to use by maintaining compatibility with most existing 
programs and by making itself virtually transparent to the user 
and the computer. 

Looking to the future, the powerful 65816 microprocessor 
gives programmers vast new resources to create powerful 
and sophisticated software. With its 16-bit registers, up to 16 
Megabytes of system memory and an enhanced instruction 
set based on the 6502 core, the SuperCPU makes it easy to 
enhance existing software while providing the muscle needed 
to create a whole new generation of Commodore programs 
integrating more extensive graphics, sound and animation. 

To get the most from your existing programs and to get ready 
for the future with just one puchase, get a SuperCPU. Youll 

wonder why you waited this long! 



iUPERCPU BM 
iUPERCPU 1SB 

'prices do rot include shipping 



S17S.OO* 



Features: 

■ High-speed microprocessor. 128K or 256K of fast RAM, 
advanced hardware logic, and up to 51 2K ROM enable 
you to run all types of existing commercial software at 
speeds up to 22 times faster than stock machines. 

- BASIC programs, including most Bulletin Board Systems, 
seem to run as fast as machine language, and compiled 
BASIC programs run faster than ever! 

• Commercial machine language programs (databases, 
spreadsheets, word processors, telecommunications, 
graphics, etc.) run so fast that you'll think you're running 
them on a completely different computer! 

GEOS comes alive— No typing or scrolling delays, graphic 
operations happen instantly, plus faster printing and disk 
access! Includes an enhanced GEOS setup utility! 

Easy-to-use: Plug it into your cartridge port** and start 
working— no special adjustments needed. 

Built-in JiffyDOS Kernal boosts disk access speed up to 
15 times faster with JiffyDOS-equipped drives. 

Pass-thru port provides compatibility with RAMLink, 
SwiftLink, Turbo-23 2, REUs and other cartridges. 

Unit Enable/Disable, JiffyDOS On/Off, Normai/Turbo, and 
Reset switches make using the SuperCPU a snap! 
'Additional MMU Super Adapter installation required for 12B version. 



SuperRAM Card (0 MB) S79 * 4 MB S114 ■ 8 MB SI 39 * 16 MB 5179 

SuperCPU 64 w/SuperRAM (0 MB) S219 • 4 MB S254 • 8 MB S278 • 16 MB S318 

SuperCPU 128 w/SuperRAM (0 MB) S279 • 4 MB S314 • 8 MB $338 • 16 MB S378 

Prices do not include shipping and are subject to change without notice. Not responsible for typographical errors. 



